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1.0 DECLARATI ON FOR THE RECORD OF DECI SI ON ( ROD)
1.1 SITE NAME AND LOCATI ON

Qperable Unit 11 (QU11), Basew de Ground Water, Ellsworth Air Force Base (EAFB),
National Priorities List (NPL) Site.

Meade and Penni ngton Counties, South Dakota
1.2 STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent describes EAFB's sel ected renmedial action for OJ 11, in accordance with the

Conpr ehensi ve Environmental Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Super fund Amendnents and Reaut horization Act of 1986 (SARA), and the National Q1 and Hazardous

Subst ances Pol | uti on Contingency Pl an (NCP).

This decision is based on the contents of the Adm nistrative Record for OJ 11, EAFB. The U. S.
Envi ronnental Protection Agency (EPA) and the South Dakota Departnent of Environment and Natural
Resources (SDDENR) concur with the selected alternative.

1.3 ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances from QU 11, if not addressed by inplementing the
response action selected in this ROD, nmay present an inmnent and substantial endangernent to public
health, welfare, or the environment.

1.4 DESCR PTI ON CF SELECTED REMEDY

Twel ve operabl e units have been identified at EAFB. This RODis for a renmedial action at OJ 11 and is
the 14th RCD for EAFB.

QU 11 has been divided into two areas to aid in project planning. Area 1 is the South Docks Study Area,
and Area 2 is the B4 and BGO5 Study Areas.

The selected alternative for Area 1, Gound-Water Extraction and Treatnent w th Contai nnment, includes the
foll owi ng maj or conponents:

. G ound-water renoval and treatnent in the South Docks Study Area.

. On- Base contai nnent of ground water containing contam nants at concentrations above Federal
Maxi mum Cont am nant Levels (MCLs) and State of South Dakota Ground-Water Quality Standards.

. Institutional controls and | ong-term nonitoring.

The selected alternative for Area 2, G ound-Water Contai nnent/Extracti on and Treatnent, includes the
foll owi ng maj or conponents:

. G ound-water renoval and treatnent along the northeast Base boundary and at areas of high
cont am nant concentrati ons on-Base.

. Nat ural attenuation of |ow contam nant concentration areas, primarily off-Base.
. Alternative water supply to residents affected by contam nation comng fromthe Base.
. Additional investigation to determ ne the eastern extent of off-Base ground-water

cont am nati on.
. Institutional controls and | ong-term nonitoring.

Coll ectively, the selected renedies for Area 1 and Area 2 constitute the entire renedial action for QU 11
at EAFB.



1.5 STATUTCRY DETERM NATI ON

The sel ected remedi es are protective of hunan health and the environnent, conply with Federal and State
of South Dakota requirenents that are legally applicable or relevant and appropriate to the renedi al
action, and are cost-effective. These renedies utilize permanent solutions and alternative treatnent

t echnol ogi es, to the maxi mum extent practicable for OQJ11. These renedies satisfy the statutory
preference for treatnment as a principal elenent.

A review will be conducted at |east every five years after signing the ROD to ensure that the sel ected
remedi es continue to provide adequate protection of hunman health and the environnent.

1.6 SIGNATURE AND AGENCY CONCURRENCE ON THE REMEDY

BRETT M DULA Dat e
Li eut enant Ceneral , USAF
Vi ce Conmander

<I M5 SRC 97111A>

Max H. Dodson Dat e
Assi stant Regi onal Admi nistrator

Ofice of Ecosystems Protection and Remedi ation

U S. Environmental Protection Agency Region 8

NETTIE H MERS, Secretary Dat e
Department of Environnment and Natural Resources
State of South Dakota

<I M5 SRC 97111B>



2.0 DEC SI ON SUMVARY
2.1 SITE NAME AND LOCATI ON

EAFB is a U S. Air Force Air Conbat Command (ACC) installation |located 12 niles east of Rapid Gty,
Sout h Dakota, and adjacent to the snall community of Box El der (Figure 1).

EAFB covers approximately 4,858 acres within Meade and Penni ngton Counties and includes runways and
airfield operations, industrial areas, and housing and recreational facilities (Figure 2). Open |and,
containing a few private residences, |lies adjacent to EAFB on the north, south, and west, while
residential and commercial areas lie to the east of the Base.

2.2 QU 11 DESCRI PTI OV H STORY AND REGULATORY OVERSI GHT ACTI VI TI ES
2.2.1 EAFB Description/H story

EAFB was officially activated in July 1942 as the Rapid Gty Arny Air Base, a training facility for B-17

bonber crews. It becane a permanent facility in 1948 with the 28th Strategi c Reconnai ssance Wng as its
host unit. Historically, EAFB has been the headquarters of operations for a variety of aircraft, as well
as the Titan | Intercontinental Ballistic Mssile, and the Mnuteman | and Mnuteman Il mssile systens.

The Air Force has provided support, training, maintenance, and/or testing facilities at EAFB. Presently,
the 28th Bonbardment Wng (B-1B bonbers) is the host unit of EAFB.

2.2.2 QU 11 Site Description/H story

The OU-11 areas of investigation, indicated on Figure 2 and Table 1, are defined in this report as:

. The Basew de G ound-Water Study

. The Basew de Ecol ogi cal Eval uation

. The area surroundi ng well MA3B&4 (BX4)
. The area surroundi ng well MAM3BX5 (BX5)
. Upgr adi ent of OUJ 6, near well MA30602

. The South Docks Area

. The northern edge of QU 12

. Addi tional investigations at QU7

. The Pond 003 Area

. G ound water at QU8

The Basew de G ound-Water Study |isted above was a study of the overall ground-water quality and
characteristics. This study is presented in the OJ 11 Remedi al Investigation Report. The remai nder of
the areas |isted above were investigated as part of Q)11 to fill ground-water data gaps that remained
after conpletion of the investigations at the other 11 QU at EAFB, or to further investigate areas of
i sol ated contani nati on.

Based on the risk assessnent and an eval uation of the data collected as part of the Basewi de G ound-Water
Study and the studies of the additional areas |isted above, it was determi ned that three areas warrant
remedi ation as follows: the area surrounding well BQ®4, the area surrounding well B®5, and the South
Docks Study Area. In addition, long-termnonitoring is needed for the ground water at OQJ-8. The other
areas investigated (upgradient OQJ6, northern edge of Q) 12, OUJ 7 [additional investigation], and the
Pond 003 area) did not warrant renediation because no potential chem cals of concern (COCs) were detected
or because only isolated occurrences of |ow concentrations of potential COCs were detected. Areas that
do not warrant remedi ation are not discussed in this ROD. Detailed information on the investigation of
these areas can be found in the OUJ 11 remedial investigation and feasibility study (RI/FS) reports and
specific QU reports.

To facilitate project planning, OJ 11 has been divided into two parts, Area 1 and Area 2. Area 1 is the
South Docks Study Area. Area 1 includes the South Docks and areas of ground-water contam nation in OJ9
that were deferred to QU 11. Gound-water contanination at OJ)10 was al so deferred to QJ 11 for

remedi ati on; however, ground-water contam nation at OJ) 10 is the result of petrol eum product rel eases and
wi Il be addressed through the State of South Dakota Petrol eum Rel ease Program Contam nated ground water
in Area 1 lies entirely on-Base. Renedial alternatives for these areas are collectively referred to as
"Sout h Docks" alternatives since the South Docks area is the primary area of contam nation in Area 1.
Area 2 is the areas around wells B&4 and B&5, which includes areas where ground-water contanination has
been found to | eave the Base al ong the eastern boundary. Area 2 will be referred to as the B®4/B&5
Study Area. The long-termnonitoring of the ground water at QU8 will be perforned separately fromthe
Area 1 and Area 2 renedial actions.



2.2.2.1 Aea 1

Sout h Docks Study Area

The South Docks Area is located in the central part of the Base between QU-9, QU 10, and the flightline
area. Buildings of interest in this general vicinity include the Pride Hangar and hangars in Rows 20,
30, 40, and 50.

H storical aerial photographs indicate that the Pride Hangar and the hangars in the South Docks Area have
been in place since the late 1940s to early 1950s. Hi storically, the hangars have been used for docking
and nmi ntenance of aircraft. The Pride Hangar is now used for storage and mai nt enance of nissile-support
equi pnent and for offices and meeting roons. |In 1992, several underground storage tanks (USTS) were
renmoved at the Pride Hangar. Hangars in the South Docks are now used for storage and mai ntenance of
various support equipnent, including aircraft refueling vehicles, fire-fighting vehicles, grounds-keeping
equi pnent, and periodic parking for aircraft.

O her potential sources in the area include industrial waste |ines, equipnent wash racks, and historical
chem cal handling and di sposal practices. However, no specific incidents of hazardous material spills
have been docunent ed.

2.2.2.2 Area 2

B&04 Study Area

The BA4 Study Area is located in an open area at the northeast edge of EAFB, approximately 1,500 ft
south of the expl osive ordnance disposal (EOD) debris burial area perineter (QUJ8). There are no known
sources of contaminants in the inmediate vicinity of B&4. A firing range is |ocated approxi mately 1,200
ft to the northwest and a housing tract is |located approxinmately 800 ft to the east of nonitoring well
MA®3BRD4.

B&D5 Study Area
The BA5 Study Area is located in a housing area in the east-central portion of EAFB, approxi mately 300
ft east of LeMay Boul evard and continues off-Base to the east. There are no known sources in the

imediate vicinity of well BQ05.

2.2.2.3 Gound Water _at OJ 8

G ound water at OJ 8 was evaluated as part of QU 11. Gound-water renediation is not warranted in this
area; therefore a detailed analysis of alternatives was not conducted for ground water at OJ 8. However,
to conply with State landfill closure requirenents, conpliance nonitoring will be inplenented to verify
that chem cal concentrations in the ground water do not pose unacceptable risk. Conpliance nonitoring at
QU8 will have an associated cost and will consist of installation of nonitoring wells and sanpling and
anal ysis of ground water. At this tine, Q)8 is the only area that does not require remediation that is
specifically selected for conpliance nonitoring; however, during devel opnent of the QU 11 long-term
ground-water nonitoring plan, additional areas may be identified where |long-termnonitoring is required
to fill existing data gaps.

2.2.3 EAFB Hydrogeol ogy

A shal | ow unconfined aquifer has been identified at depths of 10 feet to 50 feet beneath the ground
surface at EAFB. The shal |l ow unconfined aquifer at EAFB is considered a Federal dass |I-B (potential
source of drinking water) aquifer and potentially a dass Il-A (discharge to surface water) aquifer (EPA
1986). The ground water is also classified as having a beneficial use as a drinking water supply

suitabl e for human consunption according to State of South Dakota (State) rules (ARSD Chapter 74:03: 15,
G oundwat er Quality Standards).

Deep bedrock aquifers also exist beneath EAFB. These deep aquifers are separated fromthe shal |l ow

aqui fer by 800 feet of lowperneability clays and silts; therefore, these aquifers are not areas where
contam nation will exist. |In the past, EAFB used these deeper aquifers for its water supply. Presently,
EAFB obtains its potable water fromthe Rapid Gty Minicipal D stribution System

2.2.4 Regulatory Oversight Activities

Envi ronnental investigation activities at EAFB were initiated by the Air Force in 1985 through an
Installation Restoration Program (I RP) Phase | Installation Assessnent/Records Search and Phase 11,



Confirmation/ Quantification. The Phase | study, dated Septenber, 1985, identified a total of 17
| ocations at EAFB where rel eases invol ving hazardous substances potentially occurred.

In Phase Il of the IRP investigation, field activities included soil vapor surveys, geophysical surveys,
surface and subsurface soil sanpling, ground-water sanpling, ground-water hydrol ogic testing, and
ecol ogi cal investigations.

On August 30, 1990 (55 Federal Register 35509), EAFB was listed on the EPA's National Priorities List
(NPL). A Federal Facilities Agreenent (FFA) was signed in January 1992 by the Air Force, EPA and the
State of South Dakota, and went into effect on April 1, 1992. The FFA establishes a procedural franework
and schedul e for devel oping, inplenenting, and nonitoring appropriate response actions for EAFB in
accordance with CERCLA, as amended by SARA, and the NCP. It also sets out the oversight procedures for
EPA and the State to ensure Air Force conpliance with the specific requirenents. The FFA identified 11
site-specific OUs and a Base-w de ground-water QU, which is OJ11. The Base-w de ground-water QU, is
primarily used to address contam nated ground water that was not addressed during the investigation of a
site-specific QU

Listing on the NPL and execution of the FFA required the U S. Air Force to performa renedi al
investigation/feasibility study (RI/FS) to investigate the 12 operable units. During 1993 through 1996,
an extensive R field programwas conducted to characterize conditions at OQJ-11. The program i ncl uded:
a soil vapor survey, geophysical survey using el ectronmagnetics, drilling and sanpling of borehol es,
installation of nonitoring wells, slug testing of nmonitoring wells, ground-water sanpling, geotechnical
anal ysis of soil sanples, ecological evaluation, assessnent of human health risks, and revi ew and

conpi l ation of previous IRP investigations. Collection and |aboratory analysis of soil, ground-water,
and sedi nent sanples were included in the R field program

2.3 HGHLIGHTS OF COWUN TY PARTI CI PATI ON

Community relations activities that have taken place at EAFB to date include:

. FFA process - After preparation of the FFA by the USAF, EPA, and SDDENR, the document was
published for comment. The FFA becane effective April 1, 1992.

. Adm ni strative Record - An Administrative Record for information was established in
Bui | ding 8203 at EAFB. The Administrative Record contains information used to support USAF
deci sion-nmaking. Al the docunents in the Adm nistrative Record are available to the
public.

. Information repositories - An Administrative Record outline is located at the Rapid Gty
Li brary (public repository).

. Community Relations Plan (CRP) - The CRP was prepared and has been accepted by EPA and the
State of South Dakota and is being inplenented. This plan was updated in 1996.

. Restoration Advisory Board (RAB) - The RAB has been forned to facilitate public input in the
cleanup and neets quarterly. |In addition to USAF, EPA, and South Dakota oversi ght
personnel, the RAB includes community | eaders and | ocal representatives fromthe surrounding
ar ea.

. Mailing list - Anmailing list of all interested parties in the community is maintai ned by
EAFB and updated regul arly.

. Fact sheet - A fact sheet describing the status of the IRP at EAFB was distributed to the
mai ling |ist addressees in 1992. A renedial design fact sheet was distributed in Cctober
1996.

. Open house - An informational neeting on the status of the | RP and ot her environmental

efforts at EAFB was held on May 6, 1993. An open house format was al so used during the
Novenber 16, 1995 Restoration Advisory Board neeting. In addition, during 1996 the Air
Force has net with comunity nenbers nunerous tines to informthem about ongoi ng
investigations at QU 11.

. Newspaper articles - Articles have been witten for the Base newspaper regarding | RP
activity.



. Proposed Plan - The proposed plan on this action was distributed to the mailing |ist
addressees for their coments.

A public conment period was held from February 10 to March 12, 1997, and a public nmeeting was held on
February 19, 1997. At this neeting, representatives from EAFB answered questions about the renedi al
action. A response to the comrents received during this period is included in the Responsiveness
Summary, which is part of this Record of Decision (ROD).

This ROD is based on the contents of the Adm nistrative Record for QU 11, in accordance with CERCLA as
amended by SARA, and the NCP. The RI/FS reports and the Proposed Plan for QU 11 provide information
about OU-11 and the selected renmedy. These docunents are available at the Information Repositories at
EAFB and the Rapid City Public Library.

2.4 SCOPE AND ROLE OF RESPONSE ACTI ON

The FFA identified 11 site-specific QUs and a Basew de ground-water QU. The 12 operable units are
identified as foll ows:

Q1 Fire Protection Training Area
QU2 Landfills Nos. 1 and 6

QU3 Landfill No. 2

QU4 Landfill No. 3

QU5 Landfill No. 4

QU6 Landfill No. 5

QU7 Weapons Storage Area

QU8 Expl osi ve Ordnance Disposal Area (Pramitol Spill)
QJ9 ad Auto Hobby Shop Area

QU 10 North Hangar Conpl ex

QU 11 Basewi de Ground \ater

Qs 12 Hardfill No. 1

The remedi al action objectives (RAGCs) for QU 11 are:

. Prevent future hunman exposure to on-Base ground water with contani nants exceedi ng State of
Sout h Dakota Ground-Water Quality Standards and Federal MCLs.

. Prevent additional ground water containing contam nants above State of South Dakota
G ound-Water Quality Standards and Federal MCLs from noving of f-Base. Prevent hunman exposure
to of f-Base ground water w th contam nants exceeding State of South Dakota G ound-\Water
Qual ity Standards and Federal MCLs.

The area of attainment defines the area over which prelimnary renediation goals woul d be achi eved, and
is based on the RAGs. The areas of attainnent for ground water at OJ 11 are illustrated on Figures 3
t hrough 6.

2.5 SITE CHARACTERI STI CS

The QU-11 investigation included an evaluation of data collected fromother QUs. The QU 11 study al so
included areas of potentially contam nated ground water which were not OUs or State petrol eumrel ease
investigation sites. As previously discussed, not all of these areas require renmediation. This section
briefly discusses and sunmari zes the distribution of COCs, potential routes of exposure, and current

ri sks associated with the study areas of QU 11 that require action. Only organic chem cals are di scussed
since the inorganic chemcals detected in these areas are the result of natural geol ogic formations.

2.5.1 Distribution of Contam nants
The follow ng sections discuss the COCs in Area 1 and Area 2.

2.5.1.1 Area 1

Sout h Docks Area

Vol atil e organi ¢ conpounds (VOCs), semi-volatile organi c conpounds (SVQOCs), and hydrocarbons, as total
petrol eum hydrocarbons (TPH), were reported in ground-water sanples fromthe South Docks Area. TCE was
the nost frequently reported VOC in 29 of 39 ground-water sanples, at concentrations ranging from1 Ig/L
to 7,000 lg/L. The TCE degradation product, total-1,2-dichloroethene, was detected in 18 of 39



ground-wat er sanples, at a maxi mumconcentration of 73 Ig/L. Chloroformwas detected in 8 of 39 sanpl es,
at a maxi num concentration of 200 Ig/L. These three contamnants were al so reported above their
respective MCLs and State standards in at |east one sanple each. The SVOCs pentachl orophenol and
chrysene were reported at concentrations above the MCL and State standard in one ground-water sanple.
TPH was reported in eight sanples. The naxi mumreported concentrati on of TPH was 2,500 Ig/L.

2.5.1.2 Area 2

B4 Area

TPH reported as jet fuel (JP-4), trichloroethene (TCE), and 1, 2-dichl oroethene (DCE) were reported in the
ground-wat er sanple collected fromwell MM3BX4 on June 15, 1993. Additional sanpling was conducted
during the QU 11 Rl to determine the |ateral extent of these contam nants.

Contanminants reported in ground water in the BA4 area included jet fuel, chlorinated hydrocarbons, and
benzene, toluene, ethyl benzene, xylenes (BTEX). The nost frequently reported chlorinated hydrocarbon was
TCE, which was reported in five sanples on-Base at a maxi mum concentration of 110 Ig/L. Both TCE and PCE
were reported at concentrations above MCLs and State standards. Based on site geol ogy and the shape of
the TCE plune, the firing range was suspected as a potential source of the TCE in the ground water.
However, additional investigations conducted in 1996 (including soil vapor surveys, electronagnetic
surveys, test pits, and historic literature searches) failed to |l ocate a source of the TCE. Based on the
relatively |l ow concentrations of COCs detected in this area, it is anticipated that a major source in
this area is probably not |ikely.

Addi ti onal ground-water investigations (B@4 Pre-Design Site Investigation, USAF, 1996) have been
conducted in of f-Base areas beyond the northeast Base boundary to determ ne the extent of off-Base
contam nation. Figures 8 and 9 illustrates the distribution contam nation in the of f-Base areas. The
Air Force believes that based on ground-water data collected fromthis area during the Pre-Design
Investigation, there may be at |east two distinct contami nant areas in the off-Base region. The heavy,
dashed line illustrated on Figures 8 and 9 indicates the Air Force's estinmated dividing |ine (based on
the pre-design data) between areas suspected of being contaninated from on-Base sources and those
potentially contam nated from of f - Base sources. This ROD addresses off-Base areas west of this dividing
line only; however, it is recognized that the above estinmates are based on prelimnary data fromthe

of f-Base areas and that the "dividing |ine" may change based on additional data collected. Additional
investigations that are part of the selected remedy will determne the extent of contamnation in this
area and will help further refine estimates of the ground water relationships in this area. The area of
ground-wat er contam nation resulting fromcontam nants nmoving fromthe Base may include areas to the east
of the line indicated in the figures. If this would be the situation, the renmedial action will address
the newWy identified area of contam nation. The B&4 Pre-Design Site Investigation Report and the
Addendumto the BG4 Pre-Design Site Investigation Report contain detailed information regarding the
of f-Base investigation.

BQX5 Area

TPH and TCE were reported in the ground-water sanple collected fromwell MM3B&5 on 15 June 1993.

Addi tional sanpling was conducted during the OQJ 11 R to determine the |ateral extent of these

contanmi nants. TCA was reported at a concentration of 0.8 Ig/L and TCE was reported at a concentrati on of
7.0 Ig/L, slightly above the MCL and state standard of 5.0, Ig/L.

Addi ti onal ground-water investigations (B@4 Pre-Design Site |Investigation, USAF, 1996) have been
conducted in of f-Base areas beyond the northeast Base boundary to determ ne the extent of off-Base
contam nation. Figure 8 illustrates the distribution TCE in the off-Base areas. Figure 9 illustrates
distributions of other VOCs (DCE, trichloroethane [TCA], PCE) detected in these of f-Base areas.

Addi tional investigations, as part of this ROD, will determ ne the extent of contamination in this area
and further refine estimates of the ground water relationships in this area. The source of the
contaminants in the BA&D5 area i s not known.

2.6 SITE R SK SUMVARY
2.6.1 Hunan Health R sks
A quantitative human health risk assessnent (HHRA) was conpleted for QJ11. The risk assessnent

eval uated potential effects on human health posed by exposure to contam nants within QU 11. The OJ 11
HHRA was designed to provide three discrete sets of information:



. Risk to human health for two areas of concern, the South Docks Area and the B@4 Area,

. Estimati on of the contam nant effects at four areas (upgradient OJ6, North QU 12, BQJ5, and
Pond 003) after additional data collection.

. A conpr ehensi ve Basewi de Ground-Water Ri sk Assessnent, summarizing all quantitative
ground-water risk estimates and associated risk "drivers" for each QUJ, area of concern, and
suppl emental data collection effort.

2.6.2 Risk Assessnent Process
The assessnent of hunman health risks for this QU considered the follow ng topics:
(1) Contam nants of concern (COCs) in ground-water sanples collected at OJ 11.
(2) CQurrent and future | and-use conditions.
(3) Potential environnmental pathways by which popul ati ons m ght be exposed.
(4) Estimated exposure point concentrations of COCs.
(5) Estimated intake |l evels of the COCs.
(6) Toxicity of the CCCs.
(7) Uncertainties in the assessnents of exposure, toxicity, and general risks.
2.6.3 Exposure Assessnent

Exposur e pat hways by whi ch hunan popul ati ons may be exposed to the COCs in ground water were identified
during the QU 11 Ri sk Assessment. Exposure pat hways generally consist of the following four el ements:

1) A source and nechani sm of rel ease.

2) Aretention or transport medium

3) A point of potential human contact with the medi um
4) An exposure route at the contact or exposure point.

An exposure pathway is considered conplete only if each of these elenents are present. The South Docks
(Area 1) and B4/ BQ05 (Area 2) areas thensel ves may serve as sources, while ground water is the
transport nedia. Exposure pathways under both current and future | and use scenarios were eval uated.
Current land use onsite for Area 1 and Area 2 was assuned to be associated with Base activities. CQurrent
land use offsite (off-Base), where relevant, was assumed to be residential. Future |land use at both Area
1 and Area 2 (onsite and offsite) was assunmed to be residential for purposes of conservatism Receptors
of concern are primarily residents who will reside in these areas under future |and use.

The potential for conplete exposure pathways to exist under both current and future |and use scenarios
was eval uated for each area. For these land uses, the potential for receptors of concern to be engaged
in activities that could bring theminto contact with shallow ground water potentially contam nated with
COCs, was eval uated for several exposure routes to determne the potential exposure groups. Carcinogenic
and noncarci nogenic risks were calculated for three potential exposure groups. These exposure groups are
referred to as residential adults. Long term (30 years) exposure to residential adults is believed to be
the nost appropriate potential exposure group for ground water at OQJ11. |In general, if protection of
this exposure group is afforded, protection of other potential exposure groups would al so be afforded

The exposure groups are as foll ows:

(1) The future residential adult living in the South Docks area who is exposed to shal |l ow
ground water.

(2) The future residential adult living on-Base in the BG4/ B®&5 area who is exposed to
shal | ow ground wat er.

(3) The residential adult living off-Base in the B&4/B®&5 area who i s exposed to shal |l ow
ground water.



Tabl e 2 sumari zes contam nants, detection frequencies, and other pertinent data that were used to
develop a list of COCs for the QU 11 additional study areas. The list of COCs represents the
ground-water specific list of chenicals that net specific screening criteria and were carried through the
risk analysis to quantify the potential risk posed to humans fromsite-rel ated exposures. Ingestion of
ground water, inhalation of COCs in ground water, and dermal contact with ground water were all
considered in the exposure assessnent. The 95 percent upper confidence limt nmean (UCLM concentrations
have been estinmated and were used as the exposure point concentrations to provide reasonabl e nmaxi mum
exposure (RVE) risk estimates. The cal cul ated exposure point concentrati ons were used to cal culate
estimates of the average daily intakes (intake) for all COCs. |Intakes are expressed as the anount of
chem cal taken into the body per unit body weight per unit tine (e.g., ng/kg-day), and are based on
chem cal concentrations in a specific medium intake quantity per unit tine, exposure frequency and
duration, and body wei ght. The exposure frequency and duration used to calculate the RVE risk were 350
days/year and 30 years, respectively. Adult body weight was assuned to be 70 kg.

2.6.4 Toxicity Assessnent

Sl ope factors (SFs) have been devel oped by EPA' s Carci nogeni ¢ Assessnent Group for estimating excess
lifetine cancer risks associated with exposure to potentially carcinogenic chemcals. SFs, which are
expressed in units of (ng/kg-day) -1, are nultiplied by the estinated i ntake of a potential carcinogen,
in ng/ kg-day, to provide an upper-bound estinmate of the excess lifetine cancer risk associated with
exposure at that intake level. The term "upper bound" reflects the conservative estimate of the risks
calculated fromthe SF. Use of this approach nakes underestimation of the actual cancer risk highly
unlikely. Slope factors are derived fromthe results of human epi demi ol ogi cal studies or chronic aninal
bi oassays to which animal -to-hurman extrapol ati on and uncertainty factors have been applied.

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse health effects
from exposure to chemical s exhibiting noncarcinogenic effects. RfDs, which are expressed in units of

ny/ kg-day, are estinates of lifetime daily exposure |levels for humans, including sensitive individuals.
Estimated i ntakes of chemcals fromenvironmental media (e.g., the anount of chem cal ingested from
contam nated drinking water) can be conpared to the RfFD. RfDs are derived from human epi dem ol ogi cal
studies or animal studies to which uncertainty factors have been applied (e.g., to account for the use of
animal data to predict effects on humans). These uncertainty factors help ensure that the RfDs will not
underestimate the potential for adverse noncarcinogenic effects to occur. The RfIDs and SFs for COCs are
presented in Tables 3 and 4 for Area 1 and Area 2, respectively.

Excess lifetinme cancer risks are determined by nultiplying the intake |level with the slope factor. These
risks are probabilities that are generally expressed in scientific notation (e.g., 1x10 -6). An excess
lifetine cancer risk of 1x10 -6 indicates that, as a plausible upper bound, an individual has a one in
one nillion chance of devel opi ng cancer as a result of site-related exposure to a carcinogen over a
70-year lifetine under the specific exposure conditions at a site. According to the NCP and EPA' s R sk
Assessnent Qui dance for Superfund (EPA 540/ 1-89/002) the acceptabl e carcinogenic risk range i s between
1x10 -4 to 1x10 -6. Depending upon site-specific information, renediation may or may not be warranted if
the total site risk lies within the acceptable risk range.

Potential concern for noncarcinogenic effects of a single contamnant in a single nmediumis expressed as
the hazard quotient (HQ (or the ratio of the estinated intake derived fromthe contam nant concentration
in a given mediumto the contam nant's reference dose). By adding the H@ for all contaminants within a
nmedi um or across all media to which a given popul ati on may be reasonably exposed, the Hazard Index (H)
can be generated. The H provides a useful reference point for gauging the potential significance of

mul ti pl e contam nant exposures within a single nmediumor across nedia.

Tables 3 and 4 sunmari ze the noncarci nogeni c and carcinogenic risks for the South Docks (Area 1) and
BA04/BX5 Study Areas (Area 2), respectively.

2.6.5 Basew de Ecol ogi cal Ri sk Assessnent

A Basew de ecol ogi cal eval uation was al so conducted as part of OJ 11. Based on the size of the
individual QUs and the nature and use of the localized areas by potential receptors, detailed OQJ

speci fic assessments of ecol ogical risks were not warranted during the QU RIs. Therefore, a Basew de
Ecol ogi cal Ri sk Assessnent was conducted as part of QU 11. This study considered inpacts to the
environnent as a whole at EAFB and incorporated data collected during the individual QU studies. The
study concluded that terrestrial and aquatic risks are | ow Basew de; therefore, renmedi ati on of ecol ogi cal
risk is not warranted. Volume |Il of the Final R Report for OUJ 11 presents the conpl ete Basew de

Ecol ogi cal Ri sk Assessment.



2.6.6 Risk Assessnent Concl usions

At Area 1, the total carcinogenic risk to potential future residents fromingestion, inhalation, and
dermal contact with contam nated ground water is 1.77x10 -4. This risk |evel exceeds the acceptable risk
range of 1x10 -4 to 1x10 -6. At Area 2, the total carcinogenic risk to potential future residents from
ingestion, inhalation, and dermal contact w th contamnminated ground water is 2.27x10 -5. This risk |evel
is within the acceptable risk range. However, the ground water at Area 2 contains contam nants at
concentrations greater than the MCL and contam nants have al ready noved beyond the Base boundary.

Remedi ation of ground water in Area 1 and Area 2 is warranted because of the unacceptable risk to human
heal th from exposure to contam nated ground water and to prevent further offsite novenent of ground water
contai ning contam nants at concentrations greater than the State of South Dakota G ound-Water Quality
Standards or Federal MCLs. Actual or threatened rel eases of hazardous substances from QU 11, if not
addressed by inplementing the response action selected in this ROD, may present an inm nent and
substantial endangerment to public health, welfare, or the environment.

2.7 DESCR PTI ON OF ALTERNATI VES

In devel oping renedial alternatives for Q) 11, information fromfeasibility studies (FSs) at other QOUs
(and several additional areas of study) was conpiled and exam ned to hel p devel op response actions for
QU 11. Many of these other QUs (e.g., OUs 1, 4, and 9) had contam nated ground water within their
boundaries. At OJs 1 and 4, ground-water alternatives were devel oped to address |ocalized ground-water
contam nation. At QU 9, the extent of ground-water contam nation was |arge and/or the contam nation
origi nated outside the boundaries of the QU Renmediation of ground water at OJ 9 was deferred to QU 11.

The devel opnent of alternatives for OJ 11 was conducted in part using EPA's Presunptive Renedi es Approach
Presunptive Response Strategy and Ex-Situ Treatnent Technol ogi es for Contam nated Ground Water at CERCLA
Sites (OBVER Directive 9283.1-12). This allows for a streanlined selection of alternatives for

remedi ation by using preferred technol ogi es based on historical patterns of renedy selection and EPA s
scientific and engi neering eval uation of performance data on technol ogy i npl enentation. Use of the
presunptive renedy does not preclude the analysis of other technol ogies.

A brief description of the major conmponents each ground-water remedial action alternative is presented
below. The alternatives are presented for Area 1 and Area 2, respectively.

2.7.1 Area 1 Alternatives

Alternative 1 - No Action

. The No Action Alternative is presented as a baseline to which other renedial neasures are
conpared. The EPA, through the March 1990 National Contingency Plan (NCP) revisions,
requires that the No Action Alternative option be exanined in detail during the renedi al
alternatives evaluation phase. Under this alternative, no treatnent or containnment of
cont am nated ground water woul d be conduct ed.

Alternative 2 - Natural Attenuation with Supplenental Source Renoval and Treat nent

Tr eat nent Conponents

. Cont ami nant concentrations will be reduced through natural attenuation throughout nost
of Area 1. Natural attenuation processes include chenical (biodegradation, chem cal and

bi ochemni cal stabilization) and physical processes (dispersion, dilution, sorption,
vol atilization).

. Suppl enental ground-water extraction woul d be conducted in the areas of highest
contam nation (generally areas with TCE concentrati ons greater than 100 ppb). Based on

ground-water flows and using a conservative radius of influence of 50 ft, it is estimated
that 13 extraction wells would be required in these areas. Gound-water renoval and

treatment would continue until all contaninant concentrations are bel ow the regul atory
standard or until the renmoval and treatnent of the ground water is no |onger effective.

. Renmoved ground water woul d be treated using a stand-al one onsite air stripper with

carbon offgas treatnent or an activated carbon treatnent unit. Existing ground-water
treatnment facilities at the Base nay be used to treat renoved ground water, if feasible

. Treated ground water woul d be discharged to a surface drai nage, the Base waste water
treatment plant (WMP), or injected back into the aquifer. The discharge option will be



determ ned during the renedial design phase. The main criteria for determning the
preferred di scharge option effects on existing surface drai nage areas and cost
effectiveness. For cost estinmate purposes it is assuned that discharge would be to the
Base WMP.

General Conponents

. Institutional controls would be inplenented to prevent the use and consunption of
untreated ground water containing chem cals above MCLs and linit devel opnent on-Base.
Institutional controls would include: (1) issuing a continuing order to restrict onsite
wor ker access to contam nated soil/ground water; (2) filing a notice to the deed
detailing the restrictions of the continuing order and ground-water well restrictions; and
(3) a covenant to the deed in the event of property transfer.

. Long-term ground-wat er nonitoring would be used to nmonitor the novenent of contam nants in
the ground water and to nonitor the effectiveness of natural attenuation. Mnitoring would
be conducted using a conbinati on of new and existing wells and woul d be inpl enented as part
of the Basew de, long-termground-water nonitoring plan. It is estimated that 12 new
nonitoring wells would be installed and 30 wells woul d be sanpl ed and anal yzed each sanpling
round in this area. Sanpling would initially be conducted on a quarterly basis, with the
potential to reduce the frequency at a later time, if warranted. G ound-water sanples woul d
be anal yzed for VOCs, SVQOCs, TPH, and natural attenuation paraneters. G ound-water
monitoring will be continued until ground-water concentrations are bel ow State of South
Dakota and Federal MCLs.

. G ound-water sanpling results will be used to verify that natural attenuation is reducing
contam nant concentrations in the ground water at a rate that is protective of human
health and the environnment. |f, during subsequent reviews, sanpling results indicate that

contam nant concentrations in the ground water are not being reduced through natural
attenuation, prior to novenent off-Base, the punp and treat portion of this alternative
woul d be expanded to treat additional areas of contam nated ground water. A 50 percent
cost contingency has been included in this alternative to cover the potential added cost of
expandi ng the system Gound-water nonitoring will be continued until ground-water
concentrations are bel ow State of South Dakota and Federal MCLs.

. I npl emrentation of this alternative does not pose any unusual or extraordi nary conditions.
Based on estimates of renmediation tine frames for Area 2, which has simlar soil
characteristics as Area 1, it is estimted that natural attenuation would reduce
contami nant concentrations to |levels below MCLs in approxi mately 20 years. G ound-water
data in the South Docks area indicate that natural attenuation is taking place. The data
indi cate that contam nant concentrations have been decreasing during the |ast four years.

It is estimated that the supplenental extraction wells would be operated for 1-3 years,
based on the estinmated vol unme of ground water present in these areas. These estinates woul d
be refined during renedial design.

Maj or ARARs
. A risk assessment was conducted for OJ 11; however, the COCs for Area 1 have Federal and
State MCLs. The Federal and State MCL for TCE is 5 ppb. Gound water woul d be treated
until MCLs are net. |f necessary, offgas emi ssions fromair strippers would be treated to

neet requirenments of the Aean Air Act (CAA) and State air quality requirenments. G ound
water woul d be further treated, if necessary, to neet Oean Water Act (CWA) requirenents for
surface water discharges of treated ground water. Wastes (e.g., drill cuttings) generated
during inplenentati on woul d be di sposed of in accordance wi th RCRA Hazardous Waste
requirenents, if necessary.

Alternative 3 - Ground-Water Extraction and Treatnent w th Contai nnent

Tr eat nent Conponent s

. A conbi nation of extraction wells and/or trenches would be used to renove contam nat ed
ground water in Area 1. Wells and/or trenches would be |ocated throughout Area 1. Some
well's would be located in the Pride Hangar area where the concentration of contam nants is
the highest. Some wells may al so be | ocated as contai nment wells to prevent off site
movenent of contam nants. Based on ground-water data fromthe South Docks area, it is
estimated that 5 extraction wells would be located in the Pride Hangar area. It is
estinmated that 20 extraction wells and approximately 1,100 |ineal feet of



interceptor/extraction trenches would be installed in the main area of the South Docks
(i.e., Rows 20 through 50) and the OJ-9 area.

Removed ground water woul d be treated using a conbination of air strippers with carbon
offgas treatnment and activated carbon treatnent units. Based on the predicted ground-water
flow fromthe extraction wells and trenches, it is estinmated that three treatnment units

woul d be required. For cost estimate purposes, it is assuned two air stripper units and one
carbon unit woul d be used.

Treated ground water woul d be di scharged as described in Aternative 2.

Gener al Conponents

Maj or ARARs

Institutional controls as described in Alternative 2 would be 'Inplenented as part of this
alternative.

Long-term ground water nonitoring to detect potential novenent of contam nants and to
determ ne the effectiveness of the alternative would be inplenmented. Long-term ground-
wat er nmonitoring woul d be the same as described in Alternative 2, except that natural
attenuation nmonitoring would not be conducted. It is estimated that 12 new nonitoring
wells would be installed and a total of 20 wells (new and exi sting) woul d be sanpl ed
each sanpling round in this area.

This alternative could be inplenented using standard nethods and equi pnent that are readily
avai |l able. Based on the vol une of ground-water to be treated in the South Docks/ QU9 areas,
and considering the influence of the extraction wells, it is estimated that it would take
5-10 years to renediate ground water in Area 1. Predesign studies would be conducted to
finalize design paraneters and determ ne the nunber and pl acenent of wells.

The major ARARs for this alternative are the sane as those described in Alternative 2.

Alternative 4 - Aguifer Air Sparging (AAS)/Soil Vapor Extraction (SVE)

Tr eat nent Conponents

AAS woul d be used to remove contam nants out of the ground water and transport theminto the
unsat urat ed zone where they woul d be renoved using SVE. AAS/SVE wells would be | ocated only
in the areas of highest contam nant concentrations (generally those areas with TCE
concentrations above 100 ppb). Based on data collected fromother studies at EAFB (CAP,
ST-21), it is estimated that approxinmately 1,050 AAS and 975 SVE wells would be required to
treat the areas of highest contanination.

Extracted vapors woul d be treated using a vapor-phase carbon adsorption system

Nat ural attenuation will reduce concentrations of contanminants in the ground water in areas
of | esser contanination that are not being actively addressed with AAS/ SVE. The application
of natural attenuation is described under Alternative 2.

General Conponents

Institutional controls as described in Alternative 2 are part of this alternative.

Long-term ground water nonitoring to detect potential novenent of contam nants, to determ ne
the effectiveness of the alternative, and to nonitor natural attenuation would be

inmpl enented. Long-term ground-water nonitoring would be the sane as described in

Al ternative 2.

AAS is an in situ treatment process; therefore, there is no ground water to discharge.

AAS/ SVE may be difficult to inplenment over |arge areas because of the |arge nunber of

wells required and the potential for short circuiting. A pilot test will be required to

det er mi ne whet her AAS/ SVE can be inplemented and if so, to determine the final design
paraneters of the system The |large areal extent of the contaminant plumes will require a

| arge nunmber of AAS and SVE wells. The inplenentation of this alternative assunes that
separate AAS and SVE systens woul d be installed; however, there is the potential reduce
costs by overl appi ng system conponents. For cost purposes, it is estimated that the AAS/ SVE



systens would require five years of operation; however, this estinmate would be refined
during pilot studies. As discussed above, reduction of contam nant concentrations in the
ground water to levels bel ow MCLs through natural attenuation is estimated to take 20 years.

Maj or ARARs

. G ound water would be treated until MCLs are net. Em ssions from vapor-phase carbon
treatnment units woul d neet requirenments of the ean Air Act (CAA) and state air quality
requirenents. Because AAS is an in situ process, there is no ground water to discharge.
Wastes (e.g., drill cuttings) generated during inplenmentation would be di sposed of in
accordance with RCRA Hazardous Waste requirenents, if necessary.

Alternative 5 - Contai nnent

Treat ment Conponent s

. G ound-water extraction wells and trenches would be used to contain contam nated ground
water onsite. Extraction wells and trenches would be | ocated al ong the |eading edges of the
contami nant plunes to intercept contam nated ground water before it noves offslte. Wlls
and trenches woul d be | ocated al ong the eastern and sout hern edges of the TCE plune. Based
on a conservative estimated radius of influence of 50 ft, approximately 25 extraction wells
woul d be | ocated al ong the eastern edge of the contam nant pl une.

. The 400-ft interceptor trench, constructed as part of the Corrective Action Plan (CAP)
inplenented to address jet fuel releases fromthe flightline area, woul d be incorporated
into this alternative. The existing trench, |ocated near the southern | eadi ng edge of the
contam nant plune, woul d be extended approxinately an additional 400 ft to the east-
nort heast .

. Removed ground water woul d be treated using a conbination of air strippers with carbon
offgas treatnment (two units estimated) and activated carbon treatnent units (one unit
estimated), sinmlar to Alternative 3.

. Treated ground water woul d be di scharged as described in Aternative 2.

General Conponents

. Institutional controls as described in Alternative 2 would be inplenented as part of this
al ternative.

. Long-term ground water nonitoring as described under Aternative 3 would be inplenented.
. This alternative could be inplenented using standard nethods and equi pnent that are readily
available. It is estimated that novenent of contami nants in the ground water to the

contai nnent wel | s/trenches (where they will be extracted and treated) woul d take 50-75
years. However, natural attenuation is estimated to reduce chemicals in the ground water to
| evel s bel ow MCLs in approxi mately 20 years. The systemwould have to be operated for 20
years before ground water is below MCLs. A predesign study woul d be conducted to further
refine these estimates.

Maj or ARARs
The nmajor ARARs for this alternative are the sane as those described in Alternative 3.
2.7.2 Area 2 Alternatives

Alternative 1 - No Action

. The No Action Alternative is described under Area 1, Alternative 1.

Alternative 2 - Natural Attenuation with Supplenental Source Renoval and Treat nent

Tr eat nent Conponents

. Cont ami nant concentrations (primarily TCE) will be reduced through natural attenuation
t hroughout nost of Area 2, including both the on-Base and of f - Base areas.



Suppl enental ground-water extraction in the areas of highest contam nation (on-Base in the
central B4 area where TCE concentrations are greater than 100 ppb). Based on ground-water
flows and the B&D4 Pre-Design Site Investigation, it is estimated that 6 extraction wells

woul d be required in these areas. Gound-water renmoval and treatnent woul d continue until

all contam nant concentrations in this area are bel ow the regul atory standard or until the
removal and treatnment of the ground water no longer is effective.

Extracted ground water would be treated using a stand-alone onsite air stripper with
carbon offgas treatnment, or an activated carbon treatnent unit.

Treated ground water woul d be discharged to surface drai nage, the Base waste water treatnent
plant (WMP), or injected back into the aquifer. For cost estimate purposes it is assumed
t hat di scharge would be to the Base WWMP.

General Conponents

Maj or ARARs

Institutional controls simlar to those described under Area 1, Alternative 2 would be
i npl enent ed on- Base.

Institutional controls off-Base may consist of requiring restrictive easenents, providing
alternative potable water supplies to off-Base residents whose drinking water wells may be

i mpacted by ground water contam nants fromthe Base, and/or other measures. EAFB currently
has a proactive programin which they will provide, at no cost, an alternative potable water
supply to of f-Base residents whose drinking water has been adversely inpacted by Base
activities. This programis adm nistered on a case-by-case basis and consists of agreenents
with individual |andowners. The programwi |l be incorporated as part of this alternative
(and all subsequent Area 2 alternatives), if necessary, and will be continued (on a
case-by-case basis) until the ground water is safe to drink, which is estinated to be up to
16 years (see bel ow).

Long-term ground-wat er nonitoring would be used to nmonitor the novenent of contam nants in
the ground water and to nonitor the effectiveness of natural attenuation. Mnitoring woul d
be conducted using a conbinati on of new and existing wells and woul d be inpl enented as part
of the Basew de, long-termground-water nonitoring plan. It is estimated that 30 new
nonitoring wells would be installed and 40 wells woul d be sanpl ed and anal yzed each sanpling
round in this area. Sanpling would initially be conducted on a quarterly basis, with the
potential to reduce the frequency at a later time, if warranted. G ound-water sanples would
be anal yzed for VOCs and natural attenuation paraneters.

As described under Area 1, Alternative 2, a 50 percent cost contingency is included in this
alternative to cover the potential added cost of expanding the system

I npl ementation of this alternative does not pose any unusual or extraordi nary conditions.

G ound-wat er nodel i ng (batch-flush) was conducted for Area 2 (B®4/BX5) to determ ne the
approximate tine frame for natural attenuation to reduce the concentrations of contam nants
in the ground water to | evel s bel ow MCLs. Based on this nmodeling, it is estimted that
natural attenuation woul d reduce chenical concentrations to |levels below MCLs in

approxi mately 14-16 years. Based on the length of tine to actively renediate ground water
in this area, the natural attenuation tinme frame is considered acceptable. However, the tine
frame could be shortened if nore active remedi ation were to take place. Gound-water data
in the B4 area indicate that natural attenuation is taking place. The data fromrecent
ground-wat er sanpl es col |l ected indicate that contam nant concentrations have been decreasing

during the last four years. It is estinated that the supplenental extraction wells would be
operated for 1-3 years, based on the estimated vol ume of ground water present in the areas
proposed for supplemental ground-water renmoval. These estimates would be further refined in

a predesign study.

The nmajor ARARs for this alternative are the same as those for Area 1, Alternative 2.

Alternative 3 - Iron | nduced Dehal ogenati on

Treat ment Conponent s

Treatnent wal | s conposed of inperneable barrier sections and innovative, perneable,
chem cal treatnent sections would be constructed underground to provide in situ flowthrough



treatnent of shallow ground water. Treatnent walls would be |ocated along the east Base
boundary to contain contam nated ground water on-Base, and in the central portion of B4
where the highest concentration of contam nants exist. The treatnment walls are constructed
across the flow paths of the contaninated ground water where the inpermeabl e sections direct
flowto the treatment sections. The treatment sections consist of a porous nedia such as
sand, mxed with a catalyst, typically iron filings. Contam nants (TCE) are degraded into
non-toxic chemicals as ground water flows through the wall. It is estimated that a 1,500-ft
long wall would contain the majority of the contam nant plune al ong the Base boundary east
of B&Q4. Simlarly, a 750-ft long wall would be |located al ong the Base boundary east of
B&5. A 2,500 ft-long treatnent wall would be placed in the central B4 area.

. Once the ground-water containment and treatnent systens are in place in the nost

contam nated areas (all of which are on-Base), the anount of off-Base contam nation will
be reduced to | evel s bel ow MCLs through natural attenuation.

. Cot t onwood, poplar, or other suitable trees would be planted in sel ected on-Base and/or

of f-Base areas to further control shallow ground water and potentially uptake some
contam nants. The use of trees is for enhancement only and is not part of the primary

remedy. Even wi thout the trees, chemical concentrations off-Base woul d be reduced
t hrough natural attenuation.

General Conponents

. Institutional controls (both on-Base and of f-Base) woul d be i npl enented as descri bed under
Al ternative 2.

. Long-term ground-wat er nonitoring would be inplenented as described under Alternative 2.

. A 30% cost contingency is included in this alternative to expand active treatnent if natural
attenuation does not provide adequate protection of human heal th and the environnent
of f - Base.

. I mpl erentation of this alternative would require heavy construction equi prent. The
treatnment walls nust be keyed into the bedrock. Either sheet piling or slurry could be
used for the barrier sections. |Inplenentation requires extensive predesign studies to

establish the final design paranmeters and | ocations of the treatnent walls. This technol ogy
is proprietary and requires obtaining a license. The availability of vendors who install
these systens is limted. The treatnment sections nmay require replacenent or regeneration
during the life of the system depending on |ocal conditions. This would be deternmn ned
during predesign studies.

. It is estimated that it will take 50-100 years for contam nated ground water to nove from
the western extent of the plume to the Base boundary. Because of the placenment of a central
treatment wall and natural attenuation, the actual time for concentrations of chemcals in
the ground water to be reduced bel ow MCLs will be nuch less. It is estimated that it wll
take only 14-16 years for concentrations of chemcals in the ground water (and their
associ at ed degradation products) to be reduced to | evels bel ow MCLs by natural attenuation

al one.
Maj or ARARs
. Gound water would be treated until MCLs are net. This systemuses a passive, destructive,
in situ technol ogy and does not produce any contam nated residuals once inplenmented. Wastes
(e.g., excavated soil, drill cuttings) generated during inplenentation would be di sposed of

in accordance with RCRA Hazardous Waste requirements, if necessary.

Alternative 4 - GGound-Water Contai nment/Extraction and Treat nent

Tr eat nent Conponent s

. A conbi nation of extraction wells and/or trenches would be used to contain and renove
contami nated ground water in Area 2. Wlls and/or trenches would be | ocated al ong the Base
boundary east of BG4 and B®5 to prevent off-Base novenent of contam nated ground water.
Sorme wells would al so be located in the areas of highest contaninant concentrations in the
central BG04 area to reduce the contam nant concentrations in ground water flow ng toward
the Base boundary. Based on ground-water data obtained during the B4 Pre-Design Site
Investigation, it is estimated that four extraction wells would be |ocated in the gravel



seans east of B4, two wells would be | ocated east of B@&5, and six wells would be | ocated
in the central B4 area.

Removed ground water woul d be treated using a conbination of air strippers with carbon

of fgas treatment and/or activated carbon treatnent units. For cost estinate purposes, it is
assuned two air stripper units would be used.

Treated ground water woul d be di scharged as described in Aternative 2.

On- Base ground-water containment and treatnent systens will reduce source area cheni cal
concentrations. Of-Base contamnation will be reduced to |evels bel ow MCLs through natural
attenuation.

Cot t onwood, poplar, or other suitable trees would be planted at sel ected on-Base and/or
of f-Base areas as described in Alternative 3.

General Conponents

Maj or ARARs

Institutional controls as described in Alternative 2 would be inplenented as part of this
al ternative.

Long-term ground water nonitoring to detect potential novenment of contam nants and to

deternmine the effectiveness of the alternative wuld be inmplenented. Long-term ground-
wat er nonitoring would be the sanme as described in Alternative 2.

This alternative could be inplenented using standard nethods and equi pnent that are readily
avail able. Based on ground-water velocities in the BG4 area, and considering the influence
of the extraction wells, it is estinated that it would take 25-50 years for contani nated
ground water to nove fromthe western extent of the plune to the Base boundary, and be
removed and treated by the wells along the eastern Base boundary. The actual renediation
tinme would be less if natural attenuation is factored in. Based on nodeling conducted
during the B4 Pre-Design Site Investigation, it is estimated that it will take 14-16 years
for concentrations of chemcals in the ground water (and their associ ated degradati on
products) to be reduced to | evels below MCLs by natural attenuation. Predesign studies
woul d be conducted to finalize design parameters and determ ne the nunber and pl acenent of
wel | s.

The major ARARs for this alternative are the sane as those described in Alternative 2.

Alternative 5 - Dual -Phase Extraction

Tr eat nent Conponents

In situ dual - phase extraction wells would be used to renove soil gas and ground water in
Area 2. This alternative is simlar to Alternative 4 except for the type of wells used.
VWl ls would be |ocated in the same areas as described under Alternative 4. Based on
vendor information, it is estimated that each dual - phase well woul d have a radius of

influence of 100 ft. Based on that estimate, approximately 10 dual - phase wells woul d be

| ocated al ong the Base boundary east of B@4, 5 wells would be | ocated east of BQ®05,
and 15 wells would be located in the central B4 area.

Removed ground water woul d be treated using air strippers with carbon offgas treatnment
(two units estinated). Renoved air would be treated using vapor-phase carbon adsorption
units (two units estimated).

Treated ground water woul d be di scharged as described in Aternative 2.

On- Base ground-water containment and treatnent systens will reduce source area chenical
concentrations. Of-Base contamnation will be reduced to |evels bel ow MCLs through natural
attenuation.

Cot t onwood, poplar, or other suitable trees would be planted in sel ected on-Base and/or
of f-Base areas as described in Alternative 3.



General Conponents

. Institutional controls as described in Alternative 2 would be inplenented as part of this
al ternative.

. Long-term ground water nonitoring to detect potential novenment of contam nants and to

deternmine the effectiveness of the alternative would be inplenented. Long-term ground-
wat er nmonitoring would be the same as described in Alternative 2.

. This alternative could be inplenented using standard nethods and equi pnent that are readily
avail able. Low perneability soils typical of EAFB may reduce effectiveness of this
alternative. Additional pilot tests nay be required to verify the inplenentability of
this alternative. Based on ground-water velocities in the B&4 area, and considering the
i nfluence of the dual -phase extraction wells, it is estimated that it will take 20-40 years
for contanminated ground water to nmove fromthe western extent of the plunme to the Base
boundary, and be renbved and treated by the wells along the eastern Base boundary. The
actual time would be sonewhat less if natural attenuation is factored in. Based on nodeling
conducted during the B4 Pre-Design Site Investigation, it is estimated that it will take
14-16 years for concentrations of chenmicals in the ground water (and their associated
degradation products) to be reduced to | evels bel ow MCLs by natural attenuation.

Maj or ARARs

. The maj or ground-water ARARs for this alternative are the sane as those described in
Alternative 2. Em ssions fromvapor-phase carbon treatnment units woul d neet requirenents of
the dean Air Act (CAA) and state air quality requirenents. Wastes (e.g., drill cuttings)
generated during inplenmentati on woul d be di sposed of in accordance with RCRA Hazardous
Waste requirements, if necessary.

2.8 SUWARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

The anal ysis of alternatives coupled with the use of the presunptive renedy provides a narrower range of
feasible renedial actions for ground water at OU 11.

The RAGCs for Q)11 are as foll ows:

. Prevent future human exposure to on-Base ground water with contani nants exceedi ng State of
Sout h Dakota Ground-Water Quality Standards and Federal MCLs.

. Prevent additional ground water containing contam nants above State of South Dakota
G ound-Water Quality Standards and Federal MCLs from noving of f - Base.

. Prevent human exposure to of f-Base ground water with contam nants exceeding State of South

Dakota G ound-Water Quality Standards and Federal MCLs.

The area of attainment is defined as the area which will achieve the renedial action objectives after
remedi ation is conpleted. The physically or geographically distinct areas of Q)11 nake it feasible to
divide the QU into separate areas for purposes of evaluating attai nment status and determ ning
appropriate response actions. The areas of attainment for OQJ 11 are di scussed bel ow.

Area 1 (South Docks)

As described previously, Area 1 includes the South Docks and the northern part of OJ9. Gound water in
Q)9 was initially investigated separately during the Q)9 RI. Because of the proximty to the South
Docks area and the potential for commingled plunes in these areas, devel opnent of ground-water

renmedi ation alternatives was deferred to Q) 11. The area of attainment is illustrated in Figure 3.

Area 2 (BQ04/ BGDS)

Area 2 includes the on-Base areas surrounding nonitoring wells BG4 and B&5 and the of f-Base areas to
the east. The area of attainment for the on-Base areas of Area 2 are illustrated on Figure 4 (B&4 area)
and Figure 5 (BQ&5 area). The off-Base area of attainnent for Area 2 is illustrated on Figure 6.

Pursuant to Section 300.430(e)(9)(iii) of the EPA's revised National Q1| and Hazardous Substances
Pol I uti on Contingency Plan (NCP), the remedial action to be inplenented should be sel ected based upon
consideration of nine evaluation criteria. These criteria are as foll ows:



Threshold Criteria

1. COverall protection of hunman heal th and environnent.
2. Conpliance with applicable or relevant and appropriate requirements (ARARs).

Primary Balancing Oriteria

Long-term effecti veness and per manence.

Reduction of toxicity, nmobility, or volune of contam nation.
Short-term ef fectiveness.

I npl ementability.

Cost .

Noohkw

Mdifying Oriteria

8. State acceptance.
9. Community acceptance.

The followi ng sections provide a brief review and conpari son of the renedial alternatives according to
EPA' s evaluation criteria.

2.8.1 Overall Protection & Human Health And The Environnent

The assessment of this criterion considers how the alternatives achi eve and mai ntain protection of human
heal th and the environnent.

Area 1

Alternative 1 does nothing to reduce risk |levels associated with consunption and contact w th shall ow
ground water. Alternative 2 reduces the potential for exposure to untreated shall ow ground water through
the use of natural attenuation with supplenental source renoval and treatment, and institutional

controls. Alternative 2 includes a contingency because it relies on natural attenuation. Natural
attenuation will be further evaluated during prelimnary ground-water nonitoring to determne if

contam nants in the ground water will be reduced to |evels bel ow regul atory standards prior to novenent
off-Base. Alternative 3 provides protection of human health and the environnment by actively renoving and
treating contam nated ground water and inplenenting institutional controls to prevent use of untreated
ground water until it meets MCLs. Alternative 4 uses a conbination of active treatnent (AAS/ SVE) and
natural attenuation to protect human health and the environnent. As in Alternative 2, Alternative 4
requires a contingency because of the partial reliance on natural attenuation. Aternative 5is simlar
to Alternative 3 in that it renoves and treats ground water; however, this alternative relies on
interception of contam nated ground water as it flows to the boundary of the contaninated area rather
than placing wells/trenches within the plune as in Alternative 3. Al alternatives use institutional
controls to prevent use of contam nated ground water.

Area 2

Alternative 1 does nothing to reduce risk |levels associated with consunption and contact w th shall ow
ground water. Alternative 2 reduces the potential for exposure to untreated shal |l ow ground water through
the use of natural attenuation with supplenental source renoval and treatment, and institutional controls
including providing alternate sources of water to off-Base residents whose water supplies have been
adversely inpacted by the Base. Alternative 2 includes a contingency because it relies on natural
attenuation. Natural attenuation will be further evaluated during prelimnary ground-water nonitoring to
determine if contam nants in the ground water will be reduced to | evels below MCLs in a reasonable tine
frame. Aternative 3 is protective of human health and the environment by containing and passively
treating contam nated ground water as it flows through treatnment walls that destroy the contam nants, and
the use of institutional controls to prevent use of untreated ground water until it nmeets MCLs.
Alternative 4 uses wells and/or trenches and treatnent systens to prevent ground water with chenical
concentrations above MCLs and risk-based concentrati ons from noving of f-Base and to renove and actively
treat contaminated ground water until it neets MCLs. Alternative 5is simlar to Alternative 4 in that
it renoves and treats ground water; however, this alternative uses dual -phase extraction wells to protect
human health and the environnent. Alternatives 3, 4, and 5 rely on natural attenuation to reduce |ow
concentrations of contam nants off-Base. A long-termnonitoring programwill be used to determ ne
long-termprotection to hunman heal th and the environnent and to determ ne the need for additional

remedi al neasures off-Base. Al alternatives incorporate institutional controls to help protect human
health and the environment.



2.8.2 Conpliance Wth ARARs

Al ternatives are assessed under this criterion in terns of conpliance with ARARs. Applicable requirenents
i ncl ude cl eanup standards, standards of control and other substantive environmental protection
requirenents, criteria or limtations promul gated under federal or state |laws that specifically address a
hazar dous substance, pollutant, contam nant, renedial action, |ocation or other circunstances at a CERCLA
site.

Rel evant and appropriate requirenents address problens or situations sufficiently simlar to those
encountered at a CERCLA site that their use is well suited to the environmental and technical factors at
a particular site. The determ nation of "relevant and appropriate" enphasizes the simlarity and
appropriateness of the requirenent to a site. ARARs are grouped into these three categories:

. Chemi cal - Specific ARARs are health or risk-based nunerical val ues or methodol ogi es whi ch,
when applied to site-specific conditions, result in establishment of the amount or
concentration that may be found in, or discharged to, the environnent.

. Locati on-Specific ARARs restrict the concentration of hazardous substances or the conduct of
activities solely because they are in specific |locations such as flood plains, wetlands,
hi storic places, and sensitive ecosystenms or habitats.

. Action-Specific ARARs are usually technol ogy or activity-based requirements or limtations
on actions taken with respect to hazardous wastes.

A summary eval uation of Federal and State ARARs pertinent tn this renedial action is provided in Table 5
at the end of Section 2.0 and a narrative discussion in conpliance with ARARs is provided bel ow for the
al ternatives consi dered.

Area 1

Alternative 1 does not nmeet the chem cal-specific ARARs for ground water. Alternative 2 will neet

chem cal -specific ARARs only if site conditions are favorable for natural attenuation (this will be
determined during the predesign study, and ground-water monitoring). Aternatives 3 and 5 would neet the
chem cal -specific ARARs for ground water by actively treating ground water wi th chem cal concentrations
above MCLs. Alternative 4 would likely neet chem cal -specific ARARs for the areas actively treated;
however, the alternative also relies on natural attenuation as does Aternative 2. Gound water

cont am nat ed above MCLs woul d be contai ned on-Base under Alternatives 3 and 5 and may be cont ai ned
on-Base under Alternatives 2 and 4, depending on the effectiveness of natural attenuation. Alternatives
2, 3, 4, and 5 would neet location and action specific ARARs identified in Table 5.

Area 2

Alternative 1 does not neet the chem cal-specific ARARs for ground water. Alternative 2 (on-Base and
off-Base) and Alternatives 3, 4, and 5 (off-Base) will neet chemcal-specific ARARs only if site
conditions are favorable for natural attenuation (this will be determ ned during the predesign study, and
ground-water nonitoring). Alternatives 3, 4 and 5 would nmeet the chenical -specific ARARs for ground
water by actively treating (punp and treat) on-Base ground water w th chem cal concentrations above MCLs.
Nat ural attenuation will reduce contani nant concentrations off-Base to | evels bel ow MCLs over tine.
Further of f-Base novenment of ground water contaninated above regul atory standards woul d be reduced and
eventually elimnated or contained under Alternative 3, 4, and 5, allowing natural attenuation to proceed
at a faster rate. If natural attenuation proves to be ineffective in a reasonable tine franme, additional
renmedi al measures will be conducted so that ground water will neet MCLs. Alternatives 2, 3, 4, and 5
woul d neet location and action specific ARARs identified in Table 5.

2.8.3 Long-term Eff ecti veness And Pernanence

The assessment of this criterion considers the long-termeffectiveness of alternatives in maintaining
protection of human health and the environnent after response action objectives have been net.

Area 1

Alternative 1 would not provide |ong-termeffectiveness in reducing the potential for novenent of VOCs in
ground water. Alternative 2 uses a conbination of natural attenuation, extraction and treatnent, and
institutional controls to reduce the potential for novement of solvents and other contamnants in ground
wat er and prevents the use of untreated ground water until it nmeets MCLs. The |long-term effectiveness of
natural attenuation will be evaluated during ground-water nonitoring. Alternatives 3 and 4 provide



long-termeffectiveness in reducing the potential for novenent of chemcals of concern in ground water by
treating ground water and using institutional controls to prevent use of untreated ground water; however,
Alternative 4 also relies partly or natural attenuation. Alternative 5 provides |ong-termeffectiveness
usi ng a conbi nation of containment and institutional controls; however, Alternative 5 does not provide
long-termeffectiveness to the extent provided under Alternatives 3 and 4 due to the reduced amount of
extraction systens. Aternatives 2, 3, 4, and 5 use long-termnonitoring to detect potential offsite
movenent of ground water above MCLs. Because of the uncertainties of natural attenuation associated with
Alternative 4, Alternative 3 would provide the greatest |ong-termeffecti veness and pernanence.

Area 2

Alternative 1 would not provide | ong-termeffectiveness in reducing the potential for novenent of VOCs in
ground water. Alternative 2 uses natural attenuation and institutional controls to reduce the
concentration of TCE in ground water and prevents the use of untreated ground water until it neets MLs.
The long-termeffectiveness of natural attenuation is not known at this time but will be evaluated in the
early stages of inplenentation of this alternative. Alternatives 3, 4, and 5 offer equal |long-term
effectiveness in reducing the potential for novenent of chemicals in ground water by containing and
treating ground water on-Base and using institutional controls to prevent use of untreated ground water
above MCLs. However, Alternative 4 nay be the nost effective in the long termdue to sinpler operating
requirenents. Alternative 3 and 5 require the use of technol ogi es and equi prent that are not as widely
used or accepted. Alternatives 2, 3, 4, and 5 use long-termnonitoring to nonitor novenent of

contani nated ground water and the potential inpact to off-Base water supplies.

2.8.4 Reduction O Toxicity, Mbility, O Volune Through Treat nent

The assessment of this criterion considers the anticipated perfornmance of specific treatnent technol ogies
an alternative nay enpl oy.

Area 1

Alternative 1 does not reduce toxicity, nobility, or volune of contam nated ground water, except through
nat ural processes and has no provision for nmonitoring. Alternative 2 uses natural attenuation to reduce
the toxicity and vol une of contam nated ground water, and supplemental extraction and treatnment in the
areas with the highest concentrations of contam nants, to reduce the toxicity, mobility, and vol ume of
affected ground water. Alternatives 3 and 5 reduce the toxicity, volunme, and nobility of contam nated
ground water through extraction/treatnment and contai nnent (with extraction and treatnent at the

cont ai nnent points), respectively. Alternative 4 reduces the volune and toxicity of contam nated ground
wat er through treatnent and natural attenuation; however, in sonme cases AAS has been shown to increase

t he nmovement of contamninated ground water. Due to the extent of the extraction systens, Alternative 3
will be nost reliable and efficient in reducing the toxicity, nobility, and volume of contam nants in
ground water.

Area 2

Alternative 1 does not reduce toxicity, nmobility, or volune of contam nated ground water, except through
natural processes and there is no provision for nonitoring. Alternative 2 relies on natural attenuation
to reduce the toxicity and vol ume of contam nated ground water and suppl enental extraction and treatnent
to reduce the toxicity, nobility, and volune of affected ground water with the highest concentrations of
contami nants. Alternatives 2, 3, 4, and 5 rely on natural attenuation to reduce the vol ume of

contam nants in off-Base areas. However, if natural attenuati on does not reduce contam nant
concentrations, the cleanup conponents under Alternative 4 would be the easiest to inplenent in off-Base
areas. Alternatives 4, and 5 reduce the toxicity, volune, and nobility of contam nated ground water
through extraction and treatnment of affected ground water on-Base. Alternative 3 reduces the volune and
toxicity of contam nated ground water through treatnent as it passes through a treatnent wall. Under
Alternatives 3, 4, and 5, toxicity and volume of affected ground water off-Base is reduced through
natural attenuation. Alternative 4 would be the nmost reliable in reducing toxicity, nobility, and vol une
because the alternative relies on proven technol ogies in conmparison to Alternatives 3 and 5.

2.8.5 Short-Term Ef fecti veness

The assessnment of this criterion considers the effectiveness of alternatives in naintaining protection of
human health and the environnent during the construction of a renedy until response action objectives
have been net.



Area 1

It is not anticipated that the proposed alternatives would significantly inpact worker or community
health and safety during the inplementation period. Aternative 2, 3, 4, and 5 may i npact worker health
and safety through dust em ssions and exposure to chenicals in the soil and ground water during the
initial construction phase. PPE will be used to mtigate potential risks to workers during
inplenentation of the renedial alternative. |If necessary, VOCs emtted fromthe air stripper will be
treated prior to release. Alternative 3 would nost readily address risk in the short termdue to the
ease of inplenentation and the extent of extraction and treatnent as conpared to Alternative 4.
Alternative 5 only involves contai nment of the contami nation, thereby requiring a |onger renediation tine
frarme.

Area 2

It is not anticipated that the proposed alternatives would significantly inpact the surroundi ng people or
the environnent or worker health and safety during the inplenentation period. Alternatives 2, 3, 4, and 5
may i nmpact worker health and safety through dust em ssions and exposure to chemicals in the soil and
ground water during the initial construction phase. PPE will be used to nitigate potential risks to
workers during inplenentation of the renedial alternative. |f necessary, VOCs emtted fromthe air
stripper will be treated prior to release. Short-termrisk is addressed equally under A ternatives 2, 3
4, and 5 by inplenmentation of the alternate water supply. Aternative 2 would not contain contaninated
ground wat er on-Base, which woul d not address short-termrisk as adequately as Alternatives 3, 4, and 5

2.8.6 Inplenentability

The assessment of this criterion considers the adm nistrative and technical feasibility of inplenenting
the alternatives and the availability of necessary goods and services for inplenentati on of the response
action.

Area 1

There is nothing to inplement under Alternative 1. The remaining alternatives require no special or

uni que activities and could be inplenented with readily avail abl e equi prent, materials, and nethods.
Alternatives 2, 3, 4, and 5 would require a predesign study prior to inplenentation to determne
effectiveness and final design paraneters. Alternative 2 nmay not be as inplenentable as the other
alternatives based on the ability of the natural processes to renediate the ground-water contam nation in
a reasonable tine frame. The need for nmany AAS points and SVE wells nakes Alternative 4 harder to
inplenent than Alternatives 3 and 5. At Area 1, the |argest ground-water extraction systens will be the
nost difficult to inplenment because of ongoing Base activities (i.e., operation of the flightline).

Al though Alternative 3 is inplementable, Alternative 5 may be the easiest to inplement due to the m ninma
amount of extraction systens needed.

Area 2

Alternative 1 requires no inplenentation. The renaining alternatives require no special or unique
activities and could be inplenmented with readily avail abl e equi pnent, materials, and nethods.
Alternative 3 may require deep trenching nmethods. Alternatives 2, 3, 4, and 5 would require a predesign
study prior to inplementation to determne final design paraneters. Aternatives 3 and 5 would require
nmore detailed predesign studies than Alternative 4. It is expected that Alternative 3 would be the nost
difficult to inplement due to the depth of trench needed and characteristics of underlying geology. |If
natural attenuation does not reduce contam nant concentrations, the cleanup conponents under A ternative
4 would be the easiest to inplenent in off-Base areas. Because Alternative 4 uses proven technol ogi es
with known results, it would be the nost inplenentable alternative

2.8.7 Cost

The assessment of this criterion considers the capital and operation and mai ntenance (QO&\) costs
associated with each of the alternatives. Costs were devel oped using the Remedial Action Cost

Engi neeri ng and Requirenments System (RACER), Means Buil ding Cost |Index, vendor estimates, and contractor
experience. Alternatives are evaluated for cost in terns of both capital costs and | ong-term O8M costs
necessary to ensure continued effectiveness of the alternatives. Capital costs include the sumof the
direct capital costs (materials and | abor) and indirect capital costs (engineering, |icenses, pernits).
Long-term O&M costs include | abor, materials, energy, equipnent replacenent, disposal, and sanpling
necessary to ensure the future effectiveness of the alternative



The objective of the cost analysis is to evaluate the alternatives based on the ability to protect human
health and the environnment for additional costs that may be incurred. Cost varies between the
alternatives as a result of differences in the amount of materials and the |evel of effort required for
each alternative. The least costly alternative for Area 1 and Area 2 is the No Action alternative.

Area 1

For Area 1, the least costly alternative which includes a renedial action is Alternative 2. Alternative 3
is the next nore costly alternative. The nost costly alternative is Alternative 4, which is nore than
twice the cost of Alternative 3. Alternative 5 Containnment, is nore costly than Alternative 3,

G ound-Water Extraction and Treatnment with Containment. Alternative 5 requires a |longer remediation tine
frame which accounts for nost of the cost difference as conpared to Alternative 3. Even though
Alternative 3 is not the least costly alternative, the added capital costs versus the benefit gained, as
conpared to the other alternatives, indicate that Alternative 3 is the nost cost effective alternative.

Area 2

For Area 2, the least costly of the alternatives that include renedial actions is Alternative 2.
Alternative 4 is the next nore costly alternative. The nost costly alternative is Alternative 3 which is
nore than twice the cost of Alternative 4. Long-termnonitoring costs for remedies that include renedial
actions are sinilar for each alternative. Wth added capital costs, Aternative 4, G ound-\Water

Cont ai nment/ Extracti on and Treatnment, would be the npost cost effective alternative.

A summary of the costs for each alternative is as foll ows:

Area 1

Alternative 1 (No Action)

Total Capital Costs $0
30- Year Present Value for Annual Costs $0
Annual Cost = $0
Years = 30

D scount Rate = 5%
TOTAL 30- Year Present Val ue $0

A ternative 2 (Natural Attenuation w Suppl enental Source Renoval)

Total Capital Costs $1, 224, 000

30- Year Present Value for Annual Costs $1, 344, 000
Annual Cost - Years 1-3 = $243, 000
Annual Cost - Years 4-20 = $70, 000
Years = 30
D scount Rate = 5%

TOTAL 30- Year Present Val ue $2, 568, 000

Alternative 3 (Gound-Water Extraction and Treatnent w Contai nnent)

Total Capital Costs $2, 780, 000
30- Year Present Value for Annual Costs $1, 964, 000
Annual Cost - Years 1-10 = $254, 400
Years = 30

D scount Rate = 5%

TOTAL 30- Year Present Val ue $4, 744, 000



Al ternative 4 (AAS/ SVE)

Total Capital Costs

30- Year Present Value for Annual Costs
Annual Cost - Years 1-5 = $509, 000
Annual Cost - Years 6-20 = $125, 000
Years = 30
Di scount Rate = 5%

TOTAL 30-Year Present Val ue

Alternative 5 (Containnent)

Total Capital Costs
30-Year Present Value for Annual Costs
Annual Cost - Years 1-20 = $262, 400
Years = 30
D scount Rate = 5%
TOTAL 30- Year Present Val ue
Area 2

Alternative 1 (No Action)

Total Capital Costs

30- Year Present Value for Annual Costs
Annual Cost = $0
Years = 30
D scount Rate = 5%

TOTAL 30- Year Present Val ue

Alternative 2 (Natural Attenuation w Supplenental Source Renoval)

Total Capital Costs

30- Year Present Value for Annual Costs
Annual Cost - Years 1-3 = $139, 500
Annual Cost - Years 4-16 = $89, 500
Years = 30
D scount Rate = 5%

TOTAL 30-Year Present Val ue

Alternative 3 (Iron Induced Dehal ogenati on)

Total Capital Costs

30- Year Present Value for Annual Costs
Annual Cost - Years 1-16 = $136, 000
Years = 30
D scount Rate = 5%

TOTAL 30- Year Present Val ue

$8, 588, 000

$3, 224, 000

$11, 812, 000

$2, 095, 000

$3, 270, 000

$5, 365, 000

$0

$0

$0

$802, 000

$1, 106, 000

$1, 908, 000

$4, 941, 000

$1, 474, 000

$6, 415, 000



Alternative 4 (G ound-Water Containment/Extraction and Treat ment)

Total Capital Costs $1, 124, 000

30- Year Present Val ue for Annual Costs $1, 682, 000
Annual Cost - Years 1-3 = $188, 500
Annual Cost - Years 4-16 = S144, 000
Years = 30
Di scount Rate = 5%

TOTAL 30-Year Present Val ue $2, 806, 000

Al ternative 5 (Dual - Phase Extraction)

Total Capital Costs $1, 695, 000
30-Year Present Value for Annual Costs $1, 611, 000
Annual Cost - Years 1-3 = $184, 000
Annual Cost - Years 4-16 = $137, 000
Years = 30
Di scount Rate = 5%
TOTAL 30- Year Present Val ue $3, 306, 000
QU-8 Conpliance Monitoring

QU-8 Conpliance Monitoring(a)

Total Capital Costs 25, 000
Total Annual Sanpling & Analysis Costs 21, 000
TOTAL 1 YEAR COST $46, 000

NOTES: (a) OU-8 conpliance is not part of Area 1 or Area 2 alternatives. Conpliance nonitoring at OJ-8
wi Il be conducted regardl ess of the alternative.

2.8.8 State Acceptance

The assessment of this criterion considered the State's preferences for or concerns about the
al ternatives.

The State concurs with the selected remedy. The State provided comments on the renedi al investigation,
feasibility study, and Proposed Plan. |n accordance with the requirenments of the NCP, the State of South
Dakot a was al so provided the opportunity to review and comment on the ROD. As a result of that review
and after incorporating adequate responses to the coments into the respective docunents, the State
concurred with the remnedy.

2.8.9 Community Acceptance

Comments offered by the public were used to assess the community acceptance of the proposed alternative
The community expressed their concerns about the selected renedy during the public coment period and
during the public meeting. There were no witten coments received during the public coment period.
Questions were posed to the Base during the public nmeeting. In general, public coments were directed at
speci fic conponents of the remedy, rather than the renedy itself. There were no objections to the

sel ected renedi al alternative. Public questions about the renmedy posed during the public neeting
appeared to be satisfactorily addressed during the meeting. The questions and concerns of the community
are discussed in detail in the Responsiveness Summary, which is Appendi x C of the ROD.

2.9 SELECTED ALTERNATI VE

Based on the requirenents of CERCLA, conparative analysis using the nine criteria, public coments, and
in consultation with EPA and the State, the Air Force has determ ned that the selected alternative for
Area 1 is Alternative 3, Gound-Water Extraction and Treatnent with Containment; and for Area 2 is
Alternative 4, Gound-Water Containnent/Extraction and Treatnent. These alternatives include
institutional controls in conjunction with ground-water containnent and treatnment of extracted ground



water to reduce potential risk. Five-year reviews of the remedy will be required because potential
contam nants will remain at OU 11 above heal t h-based | evels followi ng conpletion of the installation
ground-wat er extraction systems, and the use of natural attenuation in the of f-Base BG4/ B®5 area.

Maj or conponents of Alternative 3 for Area 1 are:

. Removal and contai nnent of ground water containing contam nants at concentrations above
MCLs.

. G ound-water treatnment and di scharge.

. Institutional controls and | ong-term nonitoring.

G ound- Wat er Renoval and Cont ai nnent

A pre-design study nutually agreeable to the Air Force, EPA and the State of South Dakota woul d be
conducted to determne the final nunber and |ocation of ground-water extraction wells/trenches required
to renove and/or contain ground water. Based on the results of the predesign study, extraction wells
and/or trenches will be located to renove ground water contam nated above MCLs. Sone wells nay be

|l ocated as containment wells along the perineter of the area, to prevent offsite novenment of ground water
cont ai ni ng cont am nants above MCLs.

G ound-Water Treatnent _and D scharge

Renmoved ground water will be treated using a conbination of air strippers and/or activated carbon
ground-water treatment units. Air strippers will be equipped with off gas treatnent, if necessary.
Treated ground water will be discharged to the Base WMP, surface discharge, or be injected back into the
aqui fer based on the results of predesign studies.

Institutional Controls and Long-Term Monitoring

Institutional controls will be inplenented to prevent the use and consunption of untreated ground water.
These controls will include: (1) issuing a continuing order (by the Installation Comrander) to restrict
or place limtations on the installation of any new ground-water wells; (2) filing a notice in
environnental and real estate records at the Base or Installation, detailing the restrictions of the
continuing order and ground-water well restrictions; and (3) conpliance with the provisions of CERCLA
Section 120(h)(3) or other applicable statutory requirenents in the event of property transfer.

A long-termnonitoring programw || be devel oped and inpl enented during remedial action and is subject to
approval of both EPA and SDDENR.  Cont am nant concentrations in the ground water will be nonitored to
eval uate the effectiveness of the renmediation systemand to determne if contam nants in the ground water
are noving offsite. |If it is determined that contaminants in the ground water are noving offsite,
appropriate action will be taken to remedy this situation. Continued analysis and nonitoring of the
ground-wat er renedi ati on systemwi ||l be conducted to determne if the renediati on systemis approaching
an asynptotic |level due to physical limtations of the site, or the benefits of the remedial action no
longer justify the long-termoperation of the system Remediation goals and the renedial alternative
will be re-evaluated at that time. Long-termnonitoring will continue until State of South Dakota

G ound-Water Quality Standards and Federal MCLs are net.

This alternative will neet the renedial action objectives and reduce the potential risk for QJ11 by
preventing future exposure to contaminants in the ground water.

The naj or conponents of Alternative 4 for Area 2 are:

. G ound-wat er renoval al ong the northeast Base boundary and at areas w th high contam nant
concentrations on-Base.

. G ound-water treatment and di scharge.

. Nat ural attenuati on of off-Base ground water.

. Alternative water supply to of f-Base residents affected by contam nation conming fromthe
Base.

. Additional investigation to determ ne the eastern extent of off-Base ground-water

cont am nati on



. Institutional controls and | ong-term nonitoring.

G ound- Wat er Renoval

A pre-design study woul d be conducted to determine the final number and | ocation of ground-water
extraction wells/trenches required to contain contam nated ground water on-Base and renove ground water
in the areas of highest contam nant concentrations on-Base. GCenerally, wells will be |ocated on-Base in
the BG04 area and the BX5 area.

G ound-Water Treatnent and Di scharge

Renoved ground water will be treated using a conbination of air strippers and/or activated carbon
ground-water treatment units. Air strippers would be equipped with off gas treatnent, if necessary.
Treated ground water will be discharged to the Base WMP, a surface water drainage, or be injected back
into the aquifer based on the results of predesign studies.

Nat ural Attenuation

Contami nants in off-Base ground water will be reduced to concentrations bel ow MCLs t hrough nat ural
attenuation. Once the ground-water containment and treatment systens are installed in the nost

contam nated areas, all of which are on-Base, the ambunt of off-Base contam nation will al so be reduced
to level s bel ow MCLs. The physical and chem cal characteristics of the off-Base soil and ground water
are capabl e of dispersing and reducing the relatively | ow concentrati ons of ground-water contam nation.

In addition, cottonwood, poplar, or other suitable trees will be planted at sel ected | ocati ons on-Base
and/ or off-Base as an innovative way to further control shall ow ground-water novenent. Cottonwood and
poplar trees are fast growing and are known to use significant quantities of water. There is also

evi dence to suggest that trees take in organic contam nants with the water, reducing contan nant
concentrations. The quantity and |ocation of trees will be determ ned during the remedial design and
will be done in a manner not to effect the availability of water in downgradient drinking water wells.
The contam nants do not accurulate in the trees, but are either broken down through the respiration
process or emtted to the atnmosphere. These em ssions would be negligible due to the already | ow anounts
of contamnants in the ground water. The use of trees is experinental and is solely to enhance natural
attenuation. |If the trees do not function as planned, reduction of chemcals in the ground water
off-Base will still take place through other natural attenuation processes.

If, during subsequent reviews, sanpling results indicate that contam nant concentrations in the ground
wat er are not being reduced through natural attenuation prior to nmovenent off-Base or at the predicted
rate to be protective of human health and the environnent, the use of additional renedial activities will
be eval uated and conducted. The extent of additional remediation will be dependent on the anount of
remai ning contamnation in the ground water. The punp and treat portion of this alternative could be
expanded to treat additional areas of contam nated ground water both on-Base and of f-Base as necessary.

Al ternative Water Supply for O f-Base Resident

The Air Force will provide a clean water supply to residents whose drinking water contains contani nants
at concentrati ons above State of South Dakota or Federal MCLs due to novenent of contam nants beyond the
Base boundary. EAFB currently has a proactive programin which they will provide, at no cost, an
alternative potable water supply to such residents. This programis adm nistered on a case-by-case basis
and consists of agreenments with individual |andowners. Enough water woul d be supplied to the | andowners
to carry out nornmal donestic activities, which includes drinking, bathing, cooking, |awn and garden

wat ering, and other residential outdoor activities. The programcan be used to fulfill the alternative
wat er supply requirenent and will be continued (on a case-by-case basis) until contaninant concentrations
are below State of South Dakota or Federal MCLs.

Addi ti onal | nvestigation

Based on predesign investigations conducted in the B4 area, there may be additional off-Base sources
contributing to ground-water contami nation off-Base. An additional investigation will be conducted to
determ ne the extent of contam nation noving beyond the Base boundary. This will clarify the extent of
Air Force's liability under CERCLA for remediation of the off-Base areas. The Air Force will address all
ground-wat er contam nation comng fromthe Base, including any new areas discovered through the

addi tional investigation.



Institutional Controls and Long-Term Monitoring

Institutional controls simlar to those described under Alternative 3 for Area 1 will be inplenmented. In
addition, a nmonitoring programw ||l be inplenented to nonitor the effectiveness of natural attenuation in
providing protection to human heal th and the environment.

2.10 STATUTORY DETERM NATI ONS

The sel ected renedi es neet the statutory requirements of CERCLA as anended by SARA and the NCP. These
requirenents include protection of human health and the environnent, conpliance with ARARs, cost
effectiveness, and utilization of permanent solutions and alternative treatment technol ogies to the
extent practicable. Containment, by definition, does not attenpt to reduce the toxicity or volunme of
potentially hazardous materials; rather, it reduces the |ikelihood of exposure to contam nants by
preventing the novement of materials beyond the boundaries of the site. The selected renedies represent
the best bal ance of tradeoffs anong the alternatives considered, with respect to pertinent criteria.

The manner in which the selected remedi es neets each of the requirenments is discussed in the sections
bel ow.

2.10.1 Protection of Human Heal th and the Environnent
Area 1

The sel ected renmedy addresses health and environmental issues that were identified in the OJ11 Rl
report. Specifically, the ground-water extraction and treatnment alternative:

. El i m nates exposure to contam nated ground water by renoving it fromthe ground and
treating it to neet MCLs.

. Reduces risk by reducing the concentration of contam nants in the ground water.

. Provi des onsite contai nment of contami nated ground water.

. Prevents the use of untreated ground water.

. Provides for long-termnonitoring of ground water to identify potential future risks

associated with OJ 11.
Area 2

The sel ected renmedy addresses health and environmental issues that were identified in the OJ11 Rl
report. Specifically, the ground-water extraction and treatnment alternative:

. Reduces exposure to contam nated ground water by containing it on-Base.

. Reduces risk by reducing the concentration of contam nants in the ground water to |evels
bel ow MCLs.

. Prevents the use of untreated ground water.

. Provides for long-termnonitoring of ground water to identify potential future risks

associated with Q)11 and nonitor the effectiveness of natural attenuation.
2.10.2 Conpliance with ARARs

Alternative 3 for Area 1 and Alternative 4 for Area 2 both will neet Safe Drinking Water Act MCLs and
State Gound Water Quality Standards. |f necessary, offgas enissions fromair strippers would be treated
to neet requirements of the Cean Air Act (CAA) and state air quality requirenents. Gound water woul d
be further treated, if necessary, to meet Oean Water Act (CWA) requirenents for surface water discharges
of treated ground water. Wastes (e.g., drill cuttings) generated during inplenentation would be di sposed
of in accordance wi th RCRA Hazardous Waste requirenments, if necessary. Additional information about ARAR
conpliance is contained in Section 2.8. 2.



2.10.3 Cost Effectiveness

The sel ected renedies are cost effective because they have been determned to provide overal
effectiveness in reducing human health risks relative to its costs.

Area 1

The net present worth of Alternative 3 for Area 1 is $4,744,000. The estinmated costs of the selected
remedy are within an order of nagnitude of (less than two tinmes) the costs associated with natura
attenuation alternative, and yet the selected renedy provides active treatnent in a much shorter tine
frame, reducing the potential for offsite movenent of contam nants. The selected renedy is |ess costly
than the renaining alternatives for Area 1.

Area 2

The net present worth of Alternative 4 for Area 2 is $2,806,000. The estinmated costs of the selected
remedy are within an order of nagnitude of (less than two tines) the costs associated with Alternative 2,
whi ch does not fully neet renedial action objectives because it does not provide contai nnent of

contam nated ground water. The selected renedy is |less costly than the remaining alternatives for Area 2.

2.10.4 Wilization of Permanent Solutions and Alternative Treatnent Technol ogies to the Extent Possible

EPA has established that ground-water extraction and treatnent has proven effective in renediating
contanmi nated ground water. The selected renedies for Area 1 and Area 2 utilize permanent solutions and
treatment technol ogies to the maxi mum extent practicable. Aternative treatnment technol ogies, including
natural attenuation and phytorenediation, were also evaluated and incorporated into the sel ected renedies
for Area 1 and Area 2. The selected renedi es provide the best tradeoff anong alternatives relative to
the five primary balancing criteria.

Area 1

Alternative 3, the selected alternative, provides a permanent solution to exposure to contam nated
ground-water, by removing and treating contami nated ground water and preventing unauthorized use of
untreated ground water until MCLs have been net. A long-term ground-water nonitoring systemwll be
inmplenented to detect potential novenment of chemicals fromthe area of attainment

Because Alternative 3 utilizes proven technologies and is nore reliable for treating contam nated ground
water as conpared to the other alternative, it will provide the greatest efficiency in reducing

contam nant toxicity, nobility, and volune through treatment. Because the selected alternative is |ess
technically conplex as conpared to Alternative 4, and provides for nmore active renediation as conpared to
Alternatives 5 and 2, Alternative 3 will address risk in the shortest time frane. Al though Alternative 3
is not the easiest alternative to inplenment, long-termeffectiveness and cost effectiveness out wei gh any
difficulties that may be encountered during inplenmentation of the remedy. The relatively snall increase
in capital costs for Alternative 3, as conpared to the other alternatives, greatly increases the cost
effectiveness of the renedy. Alternative 3 was chosen because it can address risk to human health in a
reasonable tine frame, it is a proven technology in treating contam nated ground water, and it is the
nost cost effective remedy as conpared to the other alternatives.

The State accepts the use of the selected alternative. The State has been involved with the renedia
investigation and renmedy sel ection process. Concerns regarding the devel opnment of the alternatives were
identified by the State and were adequately addressed

Anti ci pated community concerns were addressed during the devel opment of alternatives. During the public
comrent period, the comunity did not identify any additional concerns for the selected renedy at Area 1.

Area 2

Alternative 4, the selected alternative, provides a permanent solution to exposure to contam nated
ground-water, by removing and treating contami nated ground water on-Base and preventing unauthorized use
of untreated ground water until MCLs have been met. A long-term ground-water nonitoring systemwl| be
inplenented to detect potential nmovenent of chemicals fromthe area of attainment. Once the areas of
ground water with the highest concentrations of contam nants are contai ned and treated on-Base, natura
attenuation will reduce | ower concentrations of contami nated ground water off-Base to |evels bel ow MCLs.
Alternative water supplies will be provided to of f-Base residents to reduce risk until the ground water
quality meets MCLs.



Alternative 4 is the nost effective in the long termdue to sinpler operating requirenents of the

remedi al action as conpared to other alternatives. Natural attenuation is relied upon only in areas
where contam nant concentrations are |low, greatly increasing the reliability of the renedy. Aterative 4
uses the nmobst proven technol ogi es as conpared to the other alternative. This increases the reliability
in reducing contamnant toxicity, nobility, and volume through treatment. Alternative 4 includes
neasures to address short-termrisk to nearby residents. Alternative 4 requires sinple operating
procedures which will allow for it to be inplenented nost efficiently as conpared to other alternatives.
The ground water treatnent systens could be easily inplenented in off-Base areas if natural attenuation
is not remediating the ground water in a reasonable tine frane. Alternative 4 is the nost cost effective
alternative, particularly as conpared to Alternatives 3 and 5. Although Alternative 4 does not use the
nost innovative technol ogi es as conpared to other alternatives evaluated, it will provide for reliable
ground-water treatment, it includes neasures to address short-termrisk, and it is the nost cost
effective alternative.

The State accepts the use of the selected alternative. The State has been involved with the renedial
investigation and renedy sel ection process. Concerns regarding the devel opnent of the alternatives were
identified by the State and were adequately addressed.

The community did not object to the use of Alternative 4 for Area 2, but individuals had concerns with
the inplementation of the remedy. These concerns were adequately addressed by clarifications about the
performance of the remedy. The selected alternative provides for enough flexibility to address any
addi ti onal concerns during the |ong-term operation and mai ntenance of the remedial action.

A five-year review of the selected renedy will be perforned due to the tinme frame needed to neet cleanup
goals and the uncertainty of natural attenuation. The review will be conducted no | ess often than every
five years after the signing of the ROD to ensure the renedy continues to provide adequate protection of
human health and the environnent.

2.10.5 Preference for Treatment as a Principal El enment

The selected renmedies for Areas 1 and 2 both provide treatment of contam nated ground water as their
principal element. The selected renedy for Area 2 utilizes natural attenuation in the off-Base areas.
This is justified for the foll owi ng reasons:

. The sources of the highest concentrations of contaminants in the ground water will be cut
off fromoff-Base ground water, allow ng natural attenuation to proceed at a faster rate.

. The concentrations of chemicals in the ground water off-Base are relatively |ow

. Alternative water supplies are being provided to residents whose water supplies have
been inpacted by the Base.

2.11 DOCUMENTATI ON CF Sl GNI FI CANT CHANGES

The Proposed Plan for Area 1 indicated the selected remedy for Area 1 included renedi ati on of ground
water in the North Docks and the area surrounding Building 102 located in the eastern part of QU 9.

Revi ew of the ground-water data fromthese areas indicate that the contanmination in the ground water is
the result of petrol eum product releases. Only isolated occurrences of solvents were detected at | ow
concentrations. Based on this information, renediation of the ground water in these areas will be
addressed by the Air Force through the State of South Dakota Petrol eum Rel ease Program and not under
CERCLA. Therefore, the selected renedy for Area 1 no longer includes renediation of ground water in the
North Docks area or the area around Building 102. The Air Force will continue to clean up these sites
under the State programin an efficient, expedient manner simlar to other areas directed for cleanup

t hrough the OUJ 11 ROD.



3.0 LI ST OF ACRONYMS AND ABBREVI ATl ONS

ACC. Air Conbat Conmand

AF: Air Force

AFB: Al r Force Base

ARARSs: Applicabl e or Rel evant and Appropriate Requirenents
CERCLA: Conpr ehensi ve Envi ronnental Response, Conpensation and Liability Act
CCC: Cheni cal of Concern

DCE: Di chl or oet hene

EQD: Expl osi ve Ordnance Di sposal

EAFB: Ell sworth Air Force Base

EPA: Envi ronment al Protection Agency

FFA: Federal Facilities Agreenent

HHRA: Human Heal th Ri sk Assessnent

H : Hazard | ndex

HQ Hazard Quoti ent

IN SI TU: In the original place

| RP: Install ati on Restoration Program

JP-4: Jet Propul sion Fuel Nunber Four; contains both kerosene and gasoline fractions.
MCL: Maxi mum Cont am nant Level

Ig/ L: M crograns per liter

ng/ L: MIligranms per liter

NCP: National G| and Hazardous Substances Contingency Pl an
NPL: National Priorities List

(083 Qperabl e Unit

PCE: Per chl oroet hyl ene; |iquids used in degreasing or paint renoval.
ppm Parts per mllion by weight

RCRA: Resour ce Conservation and Recovery Act

Rf D: Ref erence Dose

R/ FS: Renedi al I nvestigation/Feasibility Study

RVE: Reasonabl e Maxi mum Exposure

ROD: Record of Deci sion

SARA: Superfund Amendnents and Reaut hori zation Act

SACM Superfund Accel erated O eanup Model

SDDENR: Sout h Dakota Departnent of Environnent and Natural Resources
SF: Sl ope Factor

SVCC Semi vol atil e Organi ¢ Conpound

TCA: 1, 1, 1,-tetrachl oroet hane

TCE: Tri chl or oet hyl ene

UCLM Upper Confidence Limt Mean

USAF: United States Air Force

UST: Under ground st orage tank

VOC: Vol atile Organi c Conpound

VWATP: Wast ewat er Treatnent Pl ant



<I M5 97111C
<I M5 97111D>
<I M5 97111E>
<I MG 97111F>
<I M5 97111
<I M5 97111H>
<I M5 971111 >
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<I M5 97111K>
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APPENDI X B
TABLES

TABLE 1 OU-11 STUDY AREAS- SUMVARY

Study Area

O f - Base
BQ04/ BAD5( c)

Upgr adi ent OU-6

Sout h Docks

Potential COCs(a)

TCE

1, 2- DCE

PCE

benzene

tol uene

et hyl benzene
xyl enes

Bi s(2- et hyl hexyl phthal ate)
beta BHC
gama- chl or dane
p. p' - DDT

1,1,1-TCA
TCE

TCE
DCE
PCE
TCA

TCE

1, 2- DCE

p, p' - DDE
Aldrin

gama chl or dane

TCE

1, 2- DCE

Bi s(2- et hyl hexyl ) Pht hal ate
beta BHC

Range of

Frequency Det ect ed

of Val ues
Det ection Ig/L

4/ 11 23-110

3/11 0.8-5

1/11 23

1/11 0.8

1/ 11 8

1/ 11 2

1/ 11 13

3/11 6-8

1/ 10 0. 025

1/ 10 0. 025

1/ 10 0.05

1/1 0.8

1/1 7

NA NA

NA NA

NA NA

NA NA

2/3 1-4

1/3 52

1/3 0.88

1/3 0.22

1/3 0.25

27/ 35 1-7,000

17/ 34 0.9-73

6/ 35 3-17

2/ 35 0. 025

95%
UCLM b)
Conc.
lg/L Exceeds MCL?

43.7 Yes
2.15 No
7.47 Yes
1.02 No
3.05 No
1.29 No
4.52 No
6.10 No
0.017 No
0. 017 No
0. 034 No
NA No
NA Yes
NA Yes
NA No
NA No
NA No
NA No
NA No
NA No
NA No
NA No
680 Yes
13.1 No
6. 07 No
0.014 No

Ret ai ned as

COC( a)

Yes

S

& 6555586868558

<
o >
w w
2 2
o o
e g

568585

S

§88&3

G ound- Water Action

Area was eval uated against prelimnary remedi ati on goals in Chapter 2
I ncl udes of f-Base Areas east of Base boundary

Area was eval uated al ong with BG4 Area because of potential off-Base
m gration of chemcals fromthis area

Area was eval uat ed because subsequent of f-Base investigations indicated
the presence of contam nants

No renedi ation required under CERCLA. Continued nmonitoring as part of
Basew de plan. Deferred to State POL program because of presence of
jet fuel and BTEX constituents

Area was eval uated against prelimnary remedi ati on goals in Chapter 2



TABLE 1 (Cont)
Range of 95%
Frequency Det ect ed UCLM b) Ret ai ned as
of Val ues Conc. COC( a)
Study Area Potential COCs(a) Det ecti on lg/L lg/L Exceeds MCL? Ground- Water Action

QU9 1, 1- DCA 2/ 17 0.6-1 1.03 No No The northern part of OU9 was evaluated, along with the South Docks
1, 2- DCE 10/ 17 0.5-58 14. 8 No No area, against prelimnary renediation, goals in Chapter 2. The
acet one 7117 4.5-420 137 No No Buil ding 102 area (eastern part of OU-9) will be addressed under
benzene 1/ 17 2 1.18 No No state petrol eumrel ease prograns and not under CERCLA. G ound water
br onodi chl or onet hane 1/ 17 1 1 No No in the southern part of QU9 is currently being addressed under a
carbon tetrachl ori de 1/ 17 0.2 1.05 No No State-led Corrective Action to PCL contam nation.
chl orof orm 3/ 17 0.1-0.3 1.02 No No
di bronochl or onret hane 1/ 17 0.9 1 No No
PCE 3/ 17 0.8-20 4.53 Yes No
TCE 10/ 17 0.5-190 49.6 Yes Yes
di -n-butyl phthal ate 1/ 17 1 5.26 No No
bi s(2- et hyl hexyl ) pht hal ate 4/ 17 1-7 5.29 No No
acenapht hene 1/ 17 1 5.26 No No

QU 10 (North Docks) 1,2-DCE 3/21 0.7-36 6. 22 No No No renedi ation required under CERCLA due to | ow detection frequency
acet one 4/ 21 18- 350 62.0 No No indicating no plume. Continued nonitoring as part of Basew de plan.
benzene 3/21 39- 3800 418 Yes No Area will be addressed under state petrol eumrel ease prograns and
br onodi chl or onret hane 1/ 21 0.7 1.02 No No not under CERCLA due to presence of jet fuel and related conponents
carbon disul fide 4/ 21 0.2-13 2.68 No No (BTF).
et hyl benzene 5/ 21 6-220 39.4 No No
M K 1/ 21 44 7.32 No No
PCE 4/ 21 0.7-30 5.33 Yes No
tol uene 1/21 250 37.6 No No
TCE 4/ 21 0.9-5 1.64 Yes No
xyl enes 5/ 21 2-220 64.3 No No

North QU 12 TCE 1/1 10 NA Yes No No renedi ation required. Continued nonitoring as part of Basew de
1, 2- DCE 1/1 16 NA No No pl an.

QU7 None NA NA NA No No remedi ation required.

Pond 003 Benzene 1/1 2 NA No No No renedi ati on required under CERCLA. Deferred to State PCL site

due to presence of jet fuel and BTEX constituents.

NOTES:

(a) These chemicals were detected during the QU 11 investigation and because of their characteristics were included in the risk assessnent.

(b) The 95th percentile upper confidence limt on the nean (95% UCLM .

(c) CCC desi gnates chenicals of concern based on the results of the risk assessment. These chenicals are present at high enough concentrations to contribute to risk above the
m ni mum est abl i shed | evel for a particular risk assessment. For the EAFB risk assessnent, these levels are 1 x 10 for carcinogenic risk or a H >1 for noncarcinogenic risk.
These are EPA guideline values and renedi ati on of chemnicals above these risk levels is not always required.

(d) For renedi ation purposes only. The OU- 11 Human Health Ri sk Assessnent did not include BE5 because only | ow concentrations of TCE were detected. However, because the
concentration of TCE in the ground-water sanple collected during the R slightly exceeded the MCL and because of the proximty of BGE5 to the Base boundary, it is included as
part of Area 2 (along with BG04) in devel opment of renedial alternatives.

(e) Addi tional investigation (BG4 Pre-Design Site Investigation, RUST 1996) was conducted in the off-Base BG)4/BQR5 area subsequent to the RI/FS. A risk assessnent was not

conducted as part of this additional investigation (although the off-Base area was included in the OJ11 R risk assessnent). The potential COC s an COCs retained are based
chem cal concentrations when conpared to MCLs.



TABLE 2

AREA 1 AND AREA 2 EXPCSURE PO NT DATA

Range of 95%
Frequency Det ect ed UCLM b) Retai ned
of Val ues Conc. as
AREA POTENTI AL COCs( a) Det ecti on Ig/L lg/L COC( ¢)
Area 1(d) TCE 27/ 35 1- 7000 680 Yes
1, 2- DCE 17/ 34 0.9-73 13.1 No
Bi s(2- et hyl hexyl) phthal ate 6/ 35 3-17 6. 07 No
beta BHC 2/ 35 0. 025 0.014 No
Area 2 - B4 1,2-DCE 3/11 0.8-5 2.15 No
benzene 1/ 11 0.8 1.02 No
et hyl benzene 1/11 2 1.29 No
PCE 1/ 11 23 7. 47 Yes
t ol uene 1/11 8 3.05 No
TCE 4/ 11 23-110 43.7 Yes
xyl enes 1/ 11 13 4,52 No
Bi s(2- et hyl hexyl) phthal ate 3/11 6-8 6. 10 No
beta BHC 1/10 0. 025 0.017 No
gama- chl or dane 1/ 10 0. 025 0. 017 No
p, p' - DOT 1/10 0. 05 0.034 No
Area 2 - B&5 TCE 1/1 7 NA Yes(e)

NOTES:

(a)

(b)
(c)

(d)
(e)

These chemcals were detected during the OJ 11 investigation and because of their
characteristics were included in the risk assessnent.

The 95th percentile upper confidence limt on the nean (95% UCLM) .

COC desi gnates chem cal s of concern based on the results of the risk assessnent. These chenical s
are present at high enough concentrations to contribute to risk above the ninimum established
level for a particular risk assessnent. For the EAFB risk assessnent, these levels are >1 x 10-6
for carcinogenic risk or a H >1 for noncarcinogenic risk. These are EPA guideline val ues and
remedi ati on of chem cals above these risk levels is not always required.

Data presented is from South Docks sanples only. North Docks area is being addressed outside
CERCLA.

For renedi ati on purposes only. The OUJ 11 Human Health Ri sk Assessnent did not include BR05
because only | ow concentrations of TCE were detected. However, because the concentration of TCE
in the ground-water sanple collected during the R slightly exceeded the MCL and because of the
proxinmity of B&5 to the Base boundary, it is included as part of Area 2 (along with B&4) in
devel oprment of remedial alternatives.



TABLE 3 SUMMARY CF SITE RI SKS FOR THE SOUTH DOCKS AREA

Noncancer Cancer Cancer Noncancer
Chronic Daily Chronic Daily
Chemi cal I nt ake (CDI) I nt ake (CDI) SF Ri sk Rf D Hazard | ndex
Total Exposure Point Exposur e Pat hway of Concern (my/ kg- day) (my/ kg- day) (my/ kg-day)-1 (CDI x SF) ( g/ kg- day) (CDI/ Rf D)
Future Onsite 1. G ound-VWater TCE 1. 86E- 02 7. 98E- 03 1. 1E- 02 8. 78E- 05 6E- 03 3. 11E+00
Resi dential Adults I ngesti on 1, 2- DCE 3. 62E-04 NA NA NA 1E-02 3. 62E-02
Bi s(2- et hyl hexyl ) phthal ate
beta BHC 1. 67E-04 7. 16E-05 1. 4E-02 1. OOE- 06 2E- 02 8. 35E- 03
3. 84E- 07 1. 64E- 07 1. 8E+00 2. 96E- 07 NA NA
PATHWAY TOTAL 8. 91E- 05 3. 40E+00
2. Volatile Inhalation/ TCE 1. 86E- 02 7. 98E- 03 1. 1E- 02 8. 78E- 05 6E- 03 3. 11E+00
Der mal Cont act 1, 2- DCE 3. 62E- 04 NA NA NA 1E- 02 3. 62E-02
(Shower i ng) Bi s(2- et hyl hexyl ) phthal ate
beta BHC 1. 67E-04 7. 16E-05 1. 4E-02 NA NA NA
3. 84E- 07 1. 64E- 07 1. 8E+00 NA NA NA
PATHWAY TOTAL 8. 75E- 05 3. 14E+00

TOTAL FOR FUTURE ONSI TE RESI DENTI AL ADULTS 1. 77E-04 6. 54E+00



TABLE 4 SUWKARY OF SITE RI SKS FOR THE B4/ BA5 AREA

Noncancer Cancer Cancer Noncancer
Chronic Daily Chronic Daily
Chemi cal I nt ake (CDI) I nt ake (CDI) SF Ri sk Rf D Hazard | ndex

Total Exposure Point Exposur e Pat hway of Concern (my/ kg- day) (my/ kg- day) (my/ kg-day)-1 (CDI x SF) ( g/ kg- day) (CDI/ Rf D)
Future Onsite 1. G ound-VWater TCE 1. 20E-03 5. 13E- 04 1. 1E- 02 5. 64E- 06 6E- 03 1.99E-01
Resi dential Adults I ngesti on PCE 2. 04E-04 8. 75E- 05 5. 2E-02 4. 55E- 06 1E-02 2. 04E- 02
xyl enes 1. 24E-04 NA NA NA 2E+00 6. 15E- 05
t ol uene 8. 37E-05 NA NA NA 2E-01 4. 18E- 04
1, 2- DCE 5. 90E- 05 NA NA NA 1E- 02 5. 90E- 03
et hyl benzene 3. 55E- 05 NA NA NA 1E-01 3. 55E- 04

benzene 2. 19E- 05 9. 39E- 06 2.9E-02 2. 72E- 07 NA NA
Bi s(2-ethyl hexyl) phthalate 1.67E-04 7. 16E- 05 1. 4E- 02 1. 00E- 06 2E-02 8. 35E- 03

beta BHC 4. 66E- 07 2. 00E- 07 1. 8E+00 3. 59E- 07 NA NA
gamma chl or dane 4. 66E- 07 2. 00E- 07 1. 3E+00 2. 59E- 07 6E- 05 7. 76E- 03
p, p' - DDT 9. 32E- 07 3. 99E- 07 3.4E-01 1. 36E- 07 5E- 04 1. 86E- 03
PATHWAY TOTAL 1. 22E-05 2.47E-01
2. Volatile Inhalation TCE 1. 20E-03 5. 13E- 04 1. 1E- 02 5. 64E- 06 6E- 03 1.99E-01
Der mal Cont act PCE 2. 04E- 04 8. 75E- 05 5. 2E-02 4. 55E- 06 1E- 02 2. 04E- 02
(Showering) (a) xyl enes 1. 24E- 04 NA NA NA 2E+00 6. 15E- 05
t ol uene 8. 37E- 05 NA NA NA 2E-01 4. 18E- 04
1, 2- DCE 5. 90E- 05 NA NA NA 1E-02 5. 90E- 03
et hyl benzene 3. 55E- 05 NA NA NA 1E-01 3. 55E- 04

benzene 2. 19E-05 9. 39E- 06 2. 9E-02 2. 72E- 07 NA NA

Bi s(2-ethyl hexyl) phthalate 1.67E-04 7. 16E- 05 1. 4E- 02 NA 2E- 02 NA

beta BHC 4. 66E- 07 2. 00E- 07 1. 8E+00 NA NA NA

gamra chl or dane 4. 66E- 07 2. 00E- 07 1. 3E+00 NA 6E- 05 NA

p, p' - DDT 9. 23E- 07 3. 99E- 07 3.4E-01 NA 5E- 04 NA
PATHWAY TOTAL 1. 05E-05 2.27E-01

TOTAL FOR FUTURE ONSI TE RESI DENTI AL ADULTS 2. 27E-05 4. 74E-01



TABLE 4 ( CONTI NUED)

Noncancer Cancer Cancer Noncancer
Chronic Daily Chronic Daily
Chemi cal I nt ake (CDI) I nt ake (CDI) SF Ri sk Rf D Hazard | ndex
Total Exposure Point Exposur e Pat hway of Concern (my/ kg- day) (my/ kg- day) (my/ kg-day)-1 (CDI x SF) ( g/ kg- day) (CDI/ Rf D)
Future Ofsite 1. G ound-Water TCE 1. 20E-03 5. 13E- 04 1. 1E- 02 5. 64E- 06 6E- 03 1.99E-01
Residential Adults I ngesti on
PATHWAY TOTAL 5. 64E- 06 1. 99E-01
2. Vol atile Inhalation/ TCE 1. 20E- 03 5. 13E- 04 1.1E-02 5. 64E- 06 6E- 03 1. 99E-01
Der mal Cont act
(Showering) (a)
PATHWAY TOTAL 5. 64E- 06 1.99E-01
TOTAL FOR FUTURE OFFSI TE RESI DENTI AL ADULTS 1.13E-05 3.99E-01

NOTES:
(a) The conbined risk fromvolatile inhalation/dermal contact (i.e., showering) is the same as that for ingestion of ground water.



TABLE 5

A Potentially Applicable of Relevant and Appropriate Federal

Standard Requirenent, Criteria, or
Limtation

Safe Drinking Water Act

National Primary Drinking Water
St andar ds
Nat i onal Secondary Drinki ng Water

St andar ds

Maxi mum Cont am nant Level Coals

G ean Water Act

Water Quality Criteria

Criteria and Standards for the National
Pol | ut ant Di scharge Elimnation

General Pretreatnent Regul ations for
Exi sting and Now Sources of Pollution

Qui del i nes Establishing Test Procedures
for the Analysis of Pollutants

EVALUATI ON OF FEDERAL AND STATE ARARS

St andar ds,

Citations

42 USC 3009

40 CFR Pad 141

40 CFR Part 143

Pub. L. No. 99-330, 100 Stat. 642
(1986)

33 USC 1251-1376

40 CFR Part 131

40 CFR 125

40 CFR 403

40 CFR 136

Requi rerment s,

Criteria and Limtations

Description

Est abl i shes heal th based standards for
public water systens (maxi num
contam nant | evel s)

Est abl i shes wel fare based standards for
the, pubic water systens (secondary
nmaxi mum cont am nant | evel s)

Establ i shes drinking water quality goals
set at |levels of unknown or anticipated
adverse health effects, with an adequate
margi n of safety

Sets criteria for water quality based on
toxicity to aquatic organi sms and human,
heal th

Establishes criteria and standards for
t echnol ogy- based requirenents in
permts under the CM\A

Est abl i shes responsibilities of federal,
state, and |l ocal governnent and of the
POTWin providing guidelines for and
devel opi ng, subnitting, approving, and
nmodi fyi ng state pretreatment prograns.
Speci fies standards for pretreatnent

Speci fy anal ytical procedures for
NPDES applications and reports

ARAR Type

Chemi cal

Chem cal

Chemi cal

Cheni cal

Chem cal

Action

Action

Applicability to QU 11

Rel evant and appropriate for
Federal O ass Il aquifer.

Rel evant and appropri ate.

Rel evant and appropri ate.

Rel evant and appropri ate.
Aqui fer may be a Federal Cass II1A
(di scharge to surface water).

Appl i cabl e for discharge to surface

water, or to EAFB WMP.

Appl i cabl e for discharge to EAFB
WATP.

Applicable for treatnent and
di scharge of ground water.



TABLE 5 (cont.)

Standard Requirement, Criteria, or
Limtation

Cean Air Act
National Primary and Secondary

Anbient Air Quality Standard

Nat i onal Em ssion Standards for
Hazardous Air Pollutants

Resour ce Conservation and Recovery
Act

Hazar dous Waste Managenent
System  CGeneral

Identification and Listing of
Hazar dous Wastes

St andards Applicable to Generators

of Hazardous Wastes

St andards Applicable to Transporters

of Hazardous Wasters

Toxi ¢ Substances Control Act (TSCA)

Fish and Wldlife Coordi nati on Act

Ctations

40 CFR Part

40 CFR Part

40 CFR Part

40 CFR Part

50

61

260

261

40 CFR Part 262

40 CFR Part 263

40 CFR Part 761

16 USC 1531- 666
40 CFR 6, 302(g)

Description

Est abl i shes standard for anbient
quality to protect public health and
wel f are.

Est abl i shes regul atory standard for
specific air pollutants.

Establ i shes definitions as well as
procedures and criteria for nodification
or revocation of any provision in 40 CFR
Parts 260-265

Defines those solid wastes which are
subj ect to regul ati ons as hazardous
wast es under 40 CFR Parts 262-265

Est abl i shes standards for generation
hazar dous waste

Est abl i shes standards which apply to
persons transporting hazardous waste
within to US if the transportation
requires a manifest under 40 CFR Part
262

Subst ances regul ated under this rule

include, but are not limted to, soils and

other materials contamnated as a result
of spills

Requi res consul tation when a federal
department or agency proposes or

aut hori zes any nodification of a stream
or other water body and adequate
provision for protection of fish andF
wildlife resources

ARAR Type

Acti

Acti

Acti

on

ion

ion

on

ion

ion

ion

on

Applicability to QU 11

Appl i cabl e

Applicable for alternatives which

require discharge to the air follow ng

treat ment.

Applicable for identifying hazardous
waste during well placenment, or
trenching at QU 11.

Applicable for identifying hazardous
waste during well placenent, or
trenching at QU 11.

Applicable for transport of
hazardous materials off-site.

Applicable for any transport of
hazardous materials off-site.

Not an ARAR

Not an ARAR



TABLE 5 (cont.)
Standard Requirement, Criteria, or
Limtation

Endanger ed Speci es Act

Ar chaeol ogi cal and H storic Preservation

Act

Ar chaeol ogi cal Resources Protection Act

(1979)

Executive Order on Fl oodpl ai ns
Managenent

Executive Order on Protection of
Wt | ands

Ctations

16 USC 1531-1543

50 CFR Parts 17, 402

40 CFR 6. 302(g)

16 USC 469
40 CFR 8.301(c)

93 Stat. 721
16 USC 470

Exec. order No.
40 CFR 6.302(b)

Exec. Order No.
40 CFR 6.302(a)

11, 988
& Appendi x A

11, 990
& Appendi x A

Description

Requi res that Federal agencies insure

that any action authorized, funded, or
carried out by the agency is not likely to
jeopardi ze the continued exi stence of

any threatened or endangered species

or destroy or adversely nodify critical
habi t at

Est abl i shes procedures to provide for
preservation of historical and

ar chaeol ogi cal data which m ght be
destroyed through alteration of terrain as
a result of federal construction project
for a federal licensed activity of

pr ogr am

Requires a permt for an excavation or
renoval of archaeol ogi cal resources
frompublic or Indian | and

Requi res federal agencies to evaluate
the potential effects of actions they may
take in a floodplain to avoid, to the
extent possible, the adverse inpacts
associated with direct and indirect

devel opnment of a floodplain

Requi res federal agencies to avoid, to
the extent possible, the adverse inpacts
associated with the destruction or |oss
of wetlands and to avoid support of new
construction in wetlands if a practicable
alternative exists

ARAR Type Applicability to QU 11

Location/ Action Applicable for M@38CX4 Area

Locati on Not an ARAR

Action/ Locati on Not an ARAR

Locati on Not an ARAR Area not in 100-year

f1 oodpl ai n.

Action/ Location Not an ARAR. MM3B®A4 and
Sout h Docks Areas do not have
identified wetland areas.



B. Potentially Applicable or Rel evant and Appropriate State Standards,

Sout h Dakota Air Pollution Control

Rul es

Sout h Dakot a Wat er

Rul es

Sout h Dakota Water
Rul es

Sout h Dakota Water
Rul es

Sout h Dakota Water

Di scharge Permt

Di scharge Permt

Di scharge Permt

Qual ity Standards

Sout h Dakota G ound Water Standards

Requirenents, Criteria, and Limtations

ARSD 74:26:01: 09, 24, 25, 26-28 Establishes pernit requirenents for

ARSD 74:03:18: 01-17

ARSD 74.03. 19. 01-08

ARSD 74:03: 01

ARSD 74:03:04:02, 10

ARSD 74:03: 15

construction, anmendrment, and operation
of air discharge services

Est abl i shes surface water discharge
permt applications requirenents

Est abl i shes surface water pernit
conditions

Est abl i shes requirenents for individual
and smal | onsite wastewater systens

Defi nes use of Boxel der Creek and
certain tributaries.

Defi nes ground water classifications by
beneficial use and sets chem cal
st andar ds.

Acti on

Action

Action

Action

Action

Chem cal

Appl i cabl e

Appl i cabl e for any groundwat er
treat ment di scharge

Applicable for any groundwater
treat ment di scharge

Applicabl e for any groundwat er
treat ment plant

Applicable for any groundwater
treatment discharge to
Boxel der Creek.

Applicable in evaluating the
beneficial use of inpacted
gr oundwat er .



APPENDI X C

Responsi veness Sunmmary
Remedi al Action at Operable Unit 11
Ell sworth Air Force Base, South Dakota

1. Overview

The United States Air Force (USAF) established a public coment period fromFebruary 10 to March 10, 1997
for interested parties to review and conmrent on renedial alternatives considered and described in the
Proposed Plan for Operable Unit Eleven (QU-11). The Proposed Pl an was prepared by the USAF in
cooperation with the U S. Environnental Protection Agency (EPA) and the Sout h Dakota Departnent of

Envi ronnment and Natural Resources (SDDENR).

The USAF al so held a public neeting at 7:00 p.m on February 19, 1997 at the Douglas M ddl e School in Box
El der, South Dakota to outline the proposed renedy to reduce risk and control potential hazards at
Operable Unit 11.

The Responsi veness Summary provides a summary of comments and questions received fromthe conmunity at
the public neeting and during the public comrent period as well as the USAF s responses to public

comment s.

The Responsi veness Summary is organi zed into the follow ng sections:

. Background on Conmunity | nvol venent

. Summary of Comments and Questions Received During the Public Comment Period and USAF
Responses

. Remai ni ng Concerns

QU 11 has been divided into two areas to aid in project planning. Area 1 is the South Docks Study Area,
and Area 2 is the B4 and BGO5 Study Areas.

The selected alternative for Area 1, Gound-Water Extraction and Treatnent w th Contai nnment, includes the
foll owi ng maj or conponents:

. G ound-water renoval and treatnent in the South Docks Study Area.

. On- Base contai nnent of ground water containing contam nants at concentrations above Federal
Maxi mum Cont am nant Levels (MCLs) and State of South Dakota Ground-Water Quality Standards.

. Institutional controls and | ong-term nonitoring.

The selected alternative for Area 2, G ound-Water Contai nnent/Extracti on and Treatnent, includes the
foll owi ng maj or conponents:

. G ound-water renoval and treatnent along the northeast Base boundary and at areas of high
cont am nant concentrati ons on-Base.

. Nat ural attenuation of |ow contam nant concentration areas, primarily off-Base.
. Alternative water supply to residents affected by contam nation comng fromthe Base.
. Additional investigation to determ ne the eastern extent of off-Base ground-water

cont am nation.
. Institutional controls and | ong-term nonitoring.

Coll ectively, the selected renedies for Area 1 and Area 2 constitute the entire renedial action for QU 11
at EAFB.

2.  Background on Conmmunity I nvol venent

On August 30, 1990 EAFB was |isted on the EPA's National Priorities List (NPL). A Federal Facilities
Agreenent (FFA) was signed in January 1992 by the Air Force, EPA and the State and went into effect on



April 1, 1992. The FFA establishes a procedural framework and schedul e for devel opi ng, inplenenting, and
noni toring appropriate response actions for EAFB.

. Community relations activities that have taken place at EAFB to date incl ude:

. FFA process - After preparation of the FFA by the USAF, EPA, and SDDENR, the docunent was
publ i shed for conmment. The FFA becane effective April 1, 1992.

. Adm ni strative Record - An Administrative Record for informati on was established in Building
8203 at EAFB. The Administrative Record contains infornmati on used to support USAF
deci sion-making. Al the docunments in the Adm nistrative Record are available to the
public.

. Information repositories - An Admi nistrative Record outline is located at the Rapid Gty
Li brary (public repository).

. Community Relations Plan (CRP) - The CRP was prepared and has been accepted by EPA and the
State of South Dakota and is being inplenented. This plan was updated in 1996.

. Restoration Advisory Board (RAB) - The RAB has been forned to facilitate public input in the
cleanup and neets quarterly. |In addition to USAF, EPA, and Sout h Dakota oversi ght
personnel, the RAB includes community | eaders and | ocal representatives fromthe surroundi ng
area.

. Mailing list - Anmailing list of all interested parties in the comunity is naintai ned by
EAFB and updated regul arly.

. Fact sheet - A fact sheet describing the status of the IRP at EAFB was distributed to the
mai ling |ist addressees in 1992. A renedial design fact sheet was distributed in Cctober
1996.

. Open house - An informational neeting on the status of the | RP and ot her environmnental

efforts at EAFB was held on May 6, 1993. An open house format was al so used during the
Novenber 16, 1995 Restoration Advisory Board neeting. In addition, during 1996 the Air
Force has met with comunity nenbers numerous times to informthem about ongoing
investigations at QU 11.

. Newspaper articles - Articles have been witten for the Base newspaper regarding |RP
activity.
. Proposed Plan - The proposed plan on this action was distributed to the mailing |ist

addressees for their coments.
The Proposed Plan for this remedial action was distributed to the mailing list addressees for their
comments, and additional copies of the Proposed Plan were avail able at the February 19, 1997 public
neeting. A transcript of comments, questions and responses provided during the public neeting was
pr epar ed.

3. Summary of Comments and Questions Received During the Public Comment Period and USAF Responses

Part | - Summary and Response to Local Community Concerns

In review of the witten transcript of the public meeting, there were no comunity objections to the
proposed renedi al action indicated. No witten coments were received during the public comment period.

The majority of the comments received during the public nmeeting were in the formof questions about the
remedi al investigation findings and the remedial action (i.e., what would be done, how it would be done,
and what effects the action mght have). Representatives of the USAF were available to provide answers
to the questions and al so provided an overview presentati on during the neeting to descri be the proposed
acti ons.

Part 1| - Conprehensive Response to Specific Technical, Legal and M scell aneous Questions

The commrents and questions bel ow have been nunmbered in the order they appear in the witten transcript of
the 19 February 1997 public neeting.



Comment 1. M. Mron Mann

Asked for clarification on whether the containnent portion of renedial action for the BE4/B®5 woul d
"punmp the plume conpletely dry" prior to injecting the treated water back into the ground.

Response 1. As water flows to the Base boundary, in the soil, the water would be punped fromthe ground
and treated. Treated ground water will be injected into the ground.

[Treated ground water will be discharged to the Base Waste Water Treatnent Plant, a surface water

drai nage, or be injected back into the aquifer based upon results of predesign studies. The ground-water
contai nnent systemw || prevent ground water and contami nants from novi ng beyond the Base boundary.
However, if water is injected back into the ground, the aquifer will be replenished and wells beyond the
Base boundary will not go dry due to renedial action activities. |If the aquifer is being replenished
with water from other areas beyond the Base boundary, then reinjection of the treated water may not be
necessary. ]

Comment 2. M. Mron Mann

Asked whet her that neant that every drop of water within the plunme areas would be renmoved fromthe
ground.

Response 2: Not every drop of water within the plume area woul d be renmoved fromthe ground. The goal is
to contain the contam nation on-Base and prevent further novenent off-Base. This is simlar to what has
been done at other areas at Ellsworth Air Force Base and is a common practice to prevent novenent of
contam nants off-Base. Injecting the treated water into the ground has the advantage of speeding up the
process of diffusing and di spersing contam nation that exists downstream |If the najority of the water
is renoved and not injected back into the ground, then there would be no nore ground water flow ng

downgr adi ent at the Base boundary.

[ However, the aquifer may be receiving water from beyond the Base boundary which would ensure a
conti nuous supply of water to downgradi ent uncontam nated drinking water wells.]

Response 3: Based on a nodel type called a batch flush nodel, it was estimated that the tinme it would
take for natural processes to reduce chenical concentrations to acceptable |levels, assumi ng the source of
the contamnation is cut off (i.e., contained on-Base), would be 14 years.

Comment 4. Lt. Col onel MBride

Asked if chemicals in the water that are taken up into the plants during phytorenedi ation remain in the
plant and if so, is there any risk to humans or animals (wild or domestic) that may eat the plants.

Response 4. Available information indicates that the najority of organic chemcals taken up into the
pl ants pass conpletely through themwith the water. The rest of the chenicals are broken down by the
pl ant into non-hazardous substances such as carbon di oxi de.

4. Remai ni ng Concerns

Based on review of the transcript of the oral comrents received during the public meeting, there are no
out standi ng i ssues associated with inplenmentation of the proposed renedial action.



